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Auticlk VIII. 

A Study of Primary, Immediate, oh Direct Hemorrhage into the 
Ventricles of the Brain. By Edward Sanders, M.D., late House 
Physician. Bellevue Hospital, New York; Attending Physician to Mt. Sinai 
Hospital Dispensary, Department of Internal Diseases. 

Tntra-cranial hemorrhages are of two general varieties : the extra- 
encephalic, or that in which the effusion of blood takes place within the 
cranial cavity but external to the brain,—the meningeal; and the encephalic 
proper, or that form in which the extravasation involves some portion of 
the. encephalic mass. This latter variety may be further subdivided into 
the interstitial encephalic, or that in which the effusion takes place into 
some part of the brain substance,; and the intra-ventricular encephalic, or 
that in which the blood is poured out into one or several of the ventricles 
of the brain. Generally speaking, this ventricular form is of two kinds : 
the primary, immediate or direct, occurring without previous laceration 
of the ventricular parietes ; and the secondary, mediate or indirect, or 
that which follows laceration or influx of blood from some other point, the 
primary seat of the hemorrhage being external to these cavities. Specifi¬ 
cally speaking, therefore, only such eases are to he considered as truly intra¬ 
ventricular in which the point of origin of the hemorrhage exists within 
the ventricles themselves, or is seated at some point in the superficies of 
their walls, and occur independent of any previous laceration of the brain 
substance or of the entry of blood from without. It is with this last form 
of intra-ventricular hemorrhage that 1 am about, to deal. This subject, 
although not an original one, may still be considered to have a certain 
degree of newness or freshness about it in that its extended study has, as 
far as I have been able to determine after a very extended search through 
the medical literature at my command, not yet been undertaken. In its 
discussion I shall rely almost entirely on facts, remembering that “medi¬ 
cine needs more fact arid less theory” (TIartshorne, Essentials of Med., 
Phila., 1874, p. 21), theories and theorizing being avoided, except in a 
few instances, as far as a strict regard to clearness and completeness will 
permit. 

Interstitial encephalic, or what is commonly, though inaccurately, known 
as cerebral hemorrhage, has long since taken its place among the recog¬ 
nized diseases of the cranial mass, while of late years the occurrence of 
the extra-encephalic or meningeal form has in its turn been firmly es¬ 
tablished. 

The existence of immediate ventricular hemorrhage has been tacitly 
admitted as a fact, but seemingly none ha ve attempted its verification. Oc¬ 
casional cases of it have been reported as such, generally as mere curiosi¬ 
ties and without comment; but as far as I am able to determine, no 
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elaborate article lias, in all the wide range of medical literature, been 
devoted to its separate and exclusive discussion. We all know and admit 
that intrn-pleural, intra-perieardial, intra-peritoneal, tunica vaginal and 
meningeal, both cerebral and spinal, hemorrhages without involvement of 
the underlying organs or structures may, do, and have been positively 
proved to occur. While tacitly admitting that effusion into the ventricles 
of the brain may take place, how few have taken the trouble to verify it, 
granting that such was the case by receiving as a truth what they cared not 
or willed not to prove. 

Up to within a comparatively few years meningeal hemorrhage seems 
to have been almost unknown, whereas of late years it has been erected 
into the dignity of a distinct and well-recognized disease, having its own 
etiology, pathology, and symptomatology, and no work on general medi¬ 
cine is now considered complete whose pages do not contain a descrip¬ 
tion of it. The same may be said of hemorrhages directly into other 
serous sacs. Most of the recent elaborate treatises on medicine and sur¬ 
gery, such as Reynolds, Ziemssen, Eriehsen, Holmes, etc., discuss these 
diseases as clinical entities which can be diagnosed and must be treated. 
As might be shown in a discussion of the anatomy of the ventricles 
of the brain, a more or less perfect analogy exists between them and 
the cavities we have just mentioned. Strange as it may seem, though 
important as the subject undoubtedly is, at least so I consider it, primary 
intra-ventrieular hemorrhage is either passed by unnoticed, or if noticed, 
receives a passing mention only, being characterized as very rare, unim¬ 
portant, and not to be diagnosed (Nothnagel, Hughlings Jackson, 
Briehetean, and many others). Here we have a series of intercommuni¬ 
cating cavities or spaces seated in the midst of the most important organ 
of the body; yet in spite of their great importance, their diseases are 
passed by almost in silence, and their hemorrhages, which I believe to be 
their most common disease, even more so than primary inflammatory con¬ 
ditions of their walls, are not deemed worthy of more than a passing, in¬ 
definite allusion. I am willing to assert that there has been no subject in 
the whole field of medicine which has received, of late years, more careful 
attention, more close observation ; none which lias been more worked 
upon and elaborated, than that of hemorrhage into the substance of the 
brain. Yet the fact that extravasation of blood into its ventricles, inde¬ 
pendent of laceration of its tissue, does take place, is, as a rule, as before 
stated, passed by in silence, or its occurrence is merely noted without com¬ 
ment. Bike many other diseases that were formerly classified as very 
uncommon, but have by later research and observation been found more 
frequently present by merely being looked for, primary hemorrhage into 
the ventricles of the brain when sought for in the post-mortem room will, 
I am sure, share a like fate. 

Among the earlier writers on medicine the ventricles of the brain seem 
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to have played a very important role in the explanation of the various 
diseased conditions of their cerebral pathology, more, especially apoplexy. 
Thus, Avicenna was of the opinion that apoplexy arose from the interfer¬ 
ence with the passage of the sensitive or motor spirit (?) outwards from or 
inwards to the brain, depending on a sanguineous or phlegmatic (?) humour 
effused suddenly into the ventricles (liv. iii., feu. i. tract. 5). Bonet men¬ 
tions instances of blood found in the ventricles in a fluid or coagulated 
form, and also refers to lesions or ruptures of the choroid plexuses. De 
Haen, Hufeland, Wepfer, Bartholin, and Fernel tire among those who have 
blamed ruptures of the choroid plexuses as the immediate cause of extra¬ 
vasations of blood into the lateral ventricles. Lieutaud describes similar 
conditions, and gives a case of ventricular hemorrhage quoted from De 
Haen. Targione, as quoted by Morgagni, affirms that “ in most who die 
of apoplexies, we see extravasations of blood in the ventricles.” Morgagni 
himself would seem to believe, and with him many of the writers of his 
time, that cerebral hemorrhage or apoplexy was frequently due to rupture 
of one of the vessels of the choroid plexus, for we find him frequently 
blaming these processes as the source from which the blood was derived, 
the seat of the extravasation being placed in the lateral ventricles ; in fact, 
to account for the presence of the blood in the ventricles in the cases he 
relates, the choroid plexus is almost uniformly blamed. Chevne (The 
English Malady ; or A Treatise of Nervous Disorders of till Kinds, Lond. 
1733, p. 109) makes the following remark : “As to the immediate cause 
of the apoplectic fit, I think it must be one of these, viz., either a rupture 
of the bloodvessels in the brain, whereby a great quantity of blood being 
extravasated upon its including membranes, or into its cavities, presses 
upon the origin of the nerves, so as to intercept their operations and func¬ 
tions.” We find Rochoux (Recherches stir l’Apoplexie, Paris, 1814, 
pp. 43 et 182) ({noting two oases of ventricular hemorrhage, one of which 
he admits as primary while calling in question the probability of the other. 
This former case is recorded by Verattus, and is interesting in several 
respects as being one of the earliest carefully observed cases of this kind, 
and as being besides a pathological curiosity. 

Case 1 . Exhalation of Blond into the Left Ventricle of the Brain, simulating 
Apoplexy. — A woman, aged fifty years, of a very healthy appearance, was sud¬ 
denly seized with an attack of apoplexy, against which all remedies having proved 
useless, fever set in on the third day, and death occurred on the fifth. During 
the entire duration of the malady the respiration had been very shallow and slow, 
but still regular. 

In opening the skull, the vessels of the cerebrum and cerebellum appeared dis¬ 
tended by a large quantity of blood. The anterior portion of the left ventricle 
was filled throughout by blood in part fluid, in part coagulated. Otherwise there 
was nothing observable in the cavity itself, nor in the right ventricle ; but much 
surprise was felt on finding in the centre of the clot of blood a small mass of curled 
and twisted liair, the hairs being intertwined and rolled up into a ball. It was as 
large as a pea, and although the hairs of which it was composed were very fine, 
they could be easily recognized as such both by the unaided eye and the micro¬ 
scope. By the latter no hair-bulb, which might have served as root, was discov- 
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erable; since they, for the most part at least, terminated at both ends in a point. 
They contained in their meshes some very small white corpuscles, of variable 
shape, of which Verattus, Becearins, and some others who examined them did 
not know the nature. (Observation xlvi., extracted from Verattus; Comm.de 
Bonen. Sciene. Acad. pag. 185 by ltoehoux, Itecherclies sur l’Apoplexie, l’aris, 
1814, p. 182.) 

Whether or no this was a case of hemorrhage into a dermoid cyst of 
the ventricle is, of course, impossible positively to decide, but. the pos¬ 
sibility of such an assumption is borne out by an undoubted case of true 
dermoid cyst in tbe left lateral ventricle of a boy ten weeks old, recorded 
by Prof. Rudolph Maier (Virchow’s Arcltiv, bd. xx. S. 530) ; and another 
which Lebert (Trnite d’Anat. Path. Gen. et. Spec., Paris, 1801, tome ii. 
p. 80) quotes from Menghini, who found in the left lateral ventricle of a 
female, aged 50 years, it mass of implanted hair of the size of a pea, inclos¬ 
ing within it small pale bodies. Virchow quotes still another case. 

Bricheteau (Diet, de Sc. Med., Jovrn. Com])., tome xli. 1818, p. 293). 
although admitting tbe occurrence of intra-ventricular effusion of blood, 
urges against making it a separate malady, and considers it very rare and 
merely it variety of arachnoid extravasation. Tbe hemorrhage, according 
to bin), ,l takes place by exhalation, tbe exhalation very probably having 
its seat in the arachnoid.” 

Copland (The Causes, Nature, and Treat, of Palsy and Apop., Bond., 
1850, p. 120 ; and Diet, of Pract. Med., Loud., 1858, vol. i. p. 83), and 
Gintrac ( Gnz. Med. de Paris , 3d serie, tome xxi., 1800, p. 799 ; and 
Cours Tl.eorique et Clinique de Path. Interne et de. Therapie Modicale, 
tome vi., 13G8), also concede tbe fact that the encephalic ventricles may 
have their own proper hemorrhages, and point out various sources from 
which the blood may be derived, but give no details; the latter, however, 
quoting numerous cases while apparently confounding the primary and 
secondary forms. 

Le Gros Clark {Brit. Med. Journ., vol. ii., 1868, p. 323) admits the 
existence of a ventricular hemorrhage, but maintains that there is no 
diagnostic sign characteristic of this special form of extravasation on which 
dependence can be placed, judging, as he states, by the records of such 
cases as are at his command. Bristowe (Pract. of Med., Phila. 1870) 
states that hemorrhage into the ventricles is almost always secondary to 
extravasation into tbe brain substance, or to rupture of aneurisms at the 
base. 

Bright (Reports of Med. Cases, vol. ii., 1831), Rillietet Bnrthez (Trnite 
de Mai. des Enfants), Gendrin (Traite Philosophique de Med. Pract., tome 
iii., Paris, 1838, p. 414 et seq.), Rokitansky (Path. Anat., Svd. Soc. Ed. 
1850, vol. iii. p. 388), Tanner (Pract. of Med., Phila. 1870, p. 353), 
Iliurldings Jackson (A System of Med., by J. Russell Reynolds, vol. ii., 
2d ed., 1872, p. 522), Grasset (Mai. du Syst. Nerv., Paris, 1879, tome i. 
p. 580), Key and Retains (Studien in der Anatomie des Nerven Systems 
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und des llinde gewebes, Erste Hiilfte, Stockholm, 1875), Ilammond (A 
Treat, on the Dis. of the, Nerv. Syst., (itli ed., N. Y. 1870, p. 80), Rob¬ 
erts (Tract, of Med., Phila. 1876, p. 839), Ed. Long Fox (The Path. 
Anat. of the Nervous Centres, Loud. 1871), and Nothnagel (Cyclop, by 
Ziemssen, vol. xii., N. Y. 1877, p. 89), all concur in the belief that this form 
of hemorrhage sometimes takes place, but also agree in declaring it very 
infrequent. Dr. Aitken (Tract, of Med., vol. ii., Phila. 1800, p. 849) re¬ 
marks that “ hemorrhage may arise from the lining membrane of the 
ventricles, which bleeds so profusely as not only to fill the lateral ventri¬ 
cles, but even to enlarge their cavities. As death in these severe cases 
is usually sudden, the walls of the ventricles are generally healthy, but in 
some very few instances the septum lucidum has been found ruptured, and 
the ventricles have freely communicated. The smaller ventricles are in a 
very few instances also the seat of apoplectic effusion.” Duret. (Inc. cit. p. 
48) states tlmt in his experiments he has met with clots of blood or fluid 
blood filling the ventricular cavities. Thus he says, “ we saw one small 
clot, which closed the aqueduct of Sylvius, and another at the opening of 
the central canal. Such clots are the result, of ruptures of the arteries or 
the veins of the choroid plexus, as we have, several times shown, or they 
arise from small hemorrhagic foci in the floor of the fourth ventricle.” 

Primary intra-ventricular hemorrhage may, therefore, the weight of testi¬ 
mony being preponderatingly in this direction, and as shown by the many 
cases I have been able to collect, he considered as established, and its vari¬ 
ous modifying conditions and circumstances now remain to he shown. 

Frequency and Seat. —Intra-ventricular hemorrhage, ns before stated, 
is naturally divisible into that which is primary, immediate or direct ; 
and that which is secondary, mediate or indirect. For comparative pur¬ 
poses we will first glance at the frequency of occurrence of secondary cases, 
or those consecutive to extravasation at some other point in the cranial 
cavity than the ventricles. 

According to Hammond ( foe. eft. p. 89), this accident occurs in about 
one-half of all cases of cerebral hemorrhage, but this estimate is far too 


high, as shown by the following 

figures 
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121 

or about one case in every six. 

Now hemorrhage being 

more frequent in 


the right than in the left half of the brain, it is to be presumed, although 
I have not been able to find any statistics bearing upon this subject, that 
secondary ventricular extravasation occurs more often on the right than 
on the left side, especially when we remember that the right corpus stri- 
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atum and optic thalamus are with greater frequency the seat of hemorrhage 
than the left—73 right, Go left (Gintrac, loc. cit.) ; and that it is from 
these points that secondary ventricular effusion generally occurs. As 
regards the relative frequency in the various ventricles, I can only state 
that the preponderance is greatly in favour of the lateral. The following 
figures from Durand-Fardel ( Traite Clin, et Prut, des Mai. das Vieillardt, 
Paris, 18.74) may throw some light on this subject. They have reference 
to the situations in which the blood was found on post-mortem examina¬ 
tion and not to the seat of the laceration by which the blood gained 
entrance into the ventricles :— 

Times. 


In all four ventricles ....... 20 

In the two lateral ventricles only . . . . .23 

In one of the lateral ventricles . . . . . 1 (3 

In the third and fourth ventricles ..... 1 

In the middle ventricle only ...... 1 

In the fourth ventricle only .... . . 4 

In the fourth and a lateral ventricle .... 1 


66 

Thus we find blood in one or the other of the lateral ventricles GO times, 
in the fourth 2G times, and in the third 22 times. The fact that blood 
was found more commonly in the fourth than the third ventricle may be 
accounted for by reason of the frequent entrance of extravasated blood 
from the base through the foramina as will be shown later on. 

Now, ns regards the frequency of occurrence of immediate intra-ventri- 
cular hemorrhage itself, Bricheteau (loc. cit. p. 293) says: “ It is rare to 
see an apoplectic extravasation take place primarily into the ventricles of 
the brain. During ten years’ observation in different hospitals, I have 
met with this condition but twice. Almost always when blood is found 
extravasated into the cavities, it has passed into them by means of a 
laceration establishing a communication between them and the primitive 
foyer in the cerebral substance. In the two cases referred to, not the 
slightest trace of laceration of the ventricular walls was observed.” 
Roehoux (lor. cit. p. 19G) gives two cases of primary hemorrhage into the 
lateral ventricles, but as he himself is doubtful about one of them, that of 
Wepf’er, deeming it to be probably of the secondary form, we find but one 
case among the forty-one of cerebral hemorrhage which he quotes. Roki¬ 
tansky (lor. cit. p. 388) speaking of this condition says : “ Hemorrhage 
into the lateral—not the rupture into the ventricles, which so frequently 
happens to apoplectic cavities in the corpus striatum and optic thalamus, 
but hemorrhage from the lining membrane and vessels ramifying near it 
—is an extremely rare occurrence. I once met with it, as others also have 
done, in a very large congenital hydrocephalus.” Hughlings Jackson 
(loc. cit. p. 522) remarks : “ We occasionally find blood in the lateral 
ventricles. In the vast majority of cases it comes from a rent in the 
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corpus striatum or thalamus opticus. I have, however, twice 

known blood effused into the ventricle without injury of the ganglia in its 
floor.” Gintrac has also personally met with but two cases. 

From the foregoing quotations we notice that primary intra-ventricular 
hemorrhage is considered to be very rare, and that reference seems only to 
be made to that form taking place into the lateral ventricles, the others ap¬ 
parently being lost sight of. Therefore we must necessarily be led to sup¬ 
pose that the other ventricles are in their turn but very seldom the seat of 
extravasation, even when compared with the lateral ventricles. Aitken 
{lor. n't. p. 319) says: “that in a very few instances the smaller ventri¬ 
cles are also the seat of apoplectic effusion,” and quotes a case from Aber¬ 
crombie. Gemlrin (Joe. cit. p. 447) also admits that extravasation may 
take place primarily into the third or fourth ventricle without the lateral 
ventricles containing any blood, but is unable to add any new case, stating 
that he knows of but a single example of this variety of hemorrhage, this 
being the one already referred to by Aitken. We may thus judge of the 
supposed great rarity of this form of the affection ; and it must be added 
that almost all authors who have mentioned this subject agree in consider¬ 
ing primary intra-ventricular hemorrhage an extremely rare disease. 

The fact that it is believed to be of such great infrequency is partially 
due to its being overlooked, or not being sought for, and even when found 
either misunderstood or mistaken for the ordinary variety of cerebral 
hemorrhage. Thus many of the cases which I have collected, although in 
most of them there was not the slightest degree of laceration of the ventri¬ 
cular walls, lmd been reported as ordinary cases of extravasation, and had, 
therefore, attracted little or no attention. Again, it is probable that many 
cases where laceration is present, the laceration usually being confined 
to the non-ganglionic portions of the parietes, and even some where it 
afflicted the superficial parts of the ganglia, especially the corpora striata, 
as in cases by Wilks and Bright, are cases of the variety of cerebral hemor¬ 
rhage under discussion ; the laceration being secondary—not the cause but 
actually the effect of the pouring out of blood into the ventricular space. 
In this opinion I am upheld by a number of authorities. Thus in Hutch¬ 
inson’s case, a doubtful one, there existed at many spots of the brain sub¬ 
stance of the interior of the cavities lacerations and eechymoses, “ proba¬ 
bly due to the effects of pressure and displacement.” In Blache’s case a 
similar condition existed. Aitken, Gintrac, and others refer to lacerations 
of the septum luciduin, following intra-ventricular hemorrhage. Other 
instances are by Kilgour and Cliomel. In my own case there was some 
tearing and infiltration of the brain substance immediately surrounding 
the descending cornu on the right side, which was without doubt second¬ 
ary to the effusion into the corresponding lateral ventricle. But why 
multiply details when the fact that laceration must occur under the con¬ 
ditions which we are discussing is,'as it were, “ a self-evident truth”? 
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—for, given a rapidly increasing, distending effusion into a cavity with 
lacerable parietes, one of two things must follow : either the fluid will 
find its way outwards through a natural opening, or it will make one for 
its escape if none previously exists, or if this be insufficient. 

Another condition which caused true ventricular hemorrhage to be 
overlooked or mistaken for something else, is the escape of blood from 
within outwards, either, first, by passing through the aperture or fora¬ 
mina connecting the fourth ventricle with the arachnoid cavity; second, 
by following the course of the choroid plexus and pia mater, and making 
its exit through the transverse fissure ; third, by lacerating the brain tis¬ 
sue, either passing down the cornua, especially the descending, and forcing 
a passage to the base through the nervous substance, by tearing away the 
valve of Vieussens, or perhaps by rupturing the floor of the third ventricle 
and tints reaching the base ; or lastly, by tearing through the corpus cal¬ 
losum. The possibility of the first condition can hardly be placed in 
doubt when we remember the numerous facts, both pathological and experi¬ 
mental, that go to establish it. Ilughlings Jackson and Magendie concede 
it. Key and Retzius have demonstrated it by actual experiment, and pa¬ 
thology proves it; in fact, the latter authors have seen it occur in the case 
of primary ventricular hemorrhage they have reported. 

According to Gendrin (Joe. cit. p. 141), the blood having taken its ori¬ 
gin from the choroid plexus and filling the lateral ventricles may pass 
from within outwards by following the course taken by the plexus on its 
way to join the pia mater, and may thus give rise to a seeming meningeal 
hemorrhage. The truth of the third condition is borne out by the fol¬ 
lowing cases : In a very complicated case reported by Dr. John Scott 
(Edin. Med. nnd Sure/. Jour., vol. xlii. 1834. p. 24;)), the blood had passed 
down the middle cornu on the right side and forced a way through the 
brain substance to the base. Dr. Todd Joe. cit. p. 641) maintains that 
blood escapes as often, if not more frequently, at the inferior cornua of 
the laleral ventricles as at the foramina of the fourth ventricle. This, 
however, is not borne out by facts. In Hutchinson’s patient a clot, the 
size of a hazelnut, lay under the arachnoid close to the upper part of 
the restiform body, having escaped by lacerating the valve of Vieussens. 
In Forbes’s case the blood had escaped below the cerebellum probably, 
also, by tearing away the valve, but this is not stated in the history of the 
case. According to Goiignenheim (Des Tumeurs Anbvrysmcdes des At¬ 
tires dn Cervcau, Paris, I860, p. 51), the blood being extra vasated at the base 
of the brain sometimes by the force of the hemorrhage ruptures the floor 
of the third ventricle and thus enters this cavity. Such being the case 
we can easily understand how it might make its exit in an opposite direc¬ 
tion, the hemorrhage having its seat in the ventricle itself. The fact that 
blood may escape from the ventricular space by lacerating the corpus cal¬ 
losum, and passing out at the great longitudinal fissure can, with justice, 
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be supposed, by remembering the oft-quoted case of chronic hydrocephalus, 
that of Cardinal, originally reported by Bright, where a similar accident 
occurred, the serum within the ventricles forcing its. way externally by 
the route designated. Besides, Gintrac quotes a case in which blood sec¬ 
ondarily extravasated into the lateral ventricles followed a like course. 

It will be noticed that the blood chooses those points for forcing its way 
outwards where the ventricular cavity approaches the surface of the brain, 
the situations, therefore, which offer the least resistance. Such cases as 
come under the foregoing heads have been, and in the future probably will 
be, mistaken for cases of meningeal hemorrhage ; in fact, so closely do 
they resemble the true that they might, almost be said to be instances of 
apparent or pseudo-meningeal hemorrhage. Conversely, it is also true 
that the extravasation being primarily meningeal, following an inverse di¬ 
rection, may make its way into the ventricular cavities, as occurred in 
cases reported by Lidell, Abercrombie, Hare, Bristowe, and others, this 
taking place most frequently with rupture of aneurisms at the base, usually 
through the foramina of the fourth ventricle. Key and lletzius (loc. cit. 
p. 123) state “ that a bloody admixture, even actual clots may he found in 
the ventricles without the slightest hemorrhage liavingoeeurredin them, the 
blood having reached them from a quite distant point.” Kbthnagel {loo. cit. 
p. 174) writes: “ It is not uncommon for the blood, if extravasated in 
large quantities, to make its way into the ventricles while Niemeyer 
(A Text-Book of Prac. Med., trails, by Humphreys and Hack ley, N. Y. 
1874, voi. ii. p. 203) says that “ usually part of the extravasation 
(arachnoid) reaches the ventricles, and there also we find more or less 
blood.” 

In some cases blood may be simultaneously poured out both upon 
the internal and external surfaces of the brain. In a case recorded by 
Wepf'er (Ilistoria Apoplectivorum, Obs. I.) quoted in full byRoehoux (loc. 
cit. p. 43) and referred to by Gendrin (loc. cit. p. 444) this condition ex¬ 
isted to a marked degree. The same was present in a case reported by Ur. 
John Scott, and seems to have occurred in several of my collected eases. 
We can easily understand the difficulty, even the almost impossibility of 
determining under these circumstances the part of the encephalon from 
which the hemorrhage primarily arose, whether at one or several points, 
the difficulty usually met with in finding the vessel from which the blood 
in cerebral hemorrhage came being remembered. 

After carefully searching (he various works at my command, I have 
been able to collect a series of ninety-four cases of the disease under dis¬ 
cussion, some having been reported as such, but many as ordinary cases 
of cerebral hemorrhage. I have excluded from the list all about which 
there was a decided doubt, even though reported as cases of primary ven¬ 
tricular extravasation. 

The only figures bearing upon the absolute frequency of this condition 
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as compared with cerebral hemorrhage, are those of Rochoux already quoted, 
i. e., two cases in forty-one of hemorrhage into tire brain, one of which 
has justly been considered very doubtful. It must be confessed that such 
figures are of but little practical value, as the number is far too small for 
the determination of such a question. 

The relative frequency of the disease is shown by the following table :— 


Left lateral ventricle ....... 22 

Right lateral ventricle . . . . . . .18 

Both lateral ventricles ....... 1 

Lateral ventricles (which, undetermined) . . .28 

Third ventricle ........ 6 

Fourth ventricle ........ 4 

Third or fourth ventricle (which, undetermined) . . 1 

Not determinable ........ 14 

Total.94 


In only 59 of these cases was the ventricle into which the hemorrhage 
occurred indicated by the reporter, but in the others I have from various 
modifying circumstances been able to determine with a certain degree of 
accuracy that it primarily took place into one or the other ventricle in all 
but 14 cases. Of course it must be admitted that such a table is justly 
open to doubt and can only be considered as problematic, and is therefore 
far from decisive. The 59 cases mentioned were arranged as follows :— 


Left lateral ventricle ....... 20 

Right lateral ventricle . . . . . . .14 

Both lateral ventricles ....... 1 

Lateral ventricles (which, not noted) . . . .21 

Third ventricle ........ 8 

Total ........ 59 


Thus in 91 cases of primary intra-ventricular hemorrhage, we find 69 
occurring into one or the other of the lateral ventricles, and in 40 of these 
in which this point was determinable, it took place 22 times into the left 
and Id into the right ventricle, thus differing from the secondary form 
where the contrary was presumed to hold true. Eleven cases involved 
either the third or fourth ventricle, showing that this variety is not as 
infrequent as one would suppose. Of these six primarily affected the 
third, four the fourth, while one was doubtful. Among the 59 cases 
above mentioned about the same relations existed. 

There is no case of primary hemorrhagic effusion into the fifth ventri¬ 
cle on record, the absence of extravasation here being explained by the 
absence of a vascular lining membrane, while its small size and the tenuity 
of its walls render the determination of such a hemorrhage, if it exist, 
extremely difficult. Gintrac relates a case in which this ventricle was 
found full of blood following laceration of the septum. This case, how¬ 
ever, was a secondary one. 

Simultaneous hemorrhage into both lateral ventricles may occur accord¬ 
ing to Gendrin ( loc. cit.), but lie was unable at the time he wrote to find any 
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such case recorded. Nor am I able to establish positively such an instance. 
Of my collected cases blood is only noted in 11 instances as being found 
in both lateral ventricles. However, it is but fair to state that in only 
one of these is the condition of the other ventricles accurately given. 

Whether or no hemorrhage can occur at the same time into any other 
two or more ventricles, for instance, one lateral and the third, or one 
lateral and the fourth, or the third and fourth, cannot be determined, but 
I am inclined to think not, at least none of the cases collected are avail¬ 
able in the determination of this question. 

Etiology -—.The causes of primary intra-ventricular hemorrhage, both 
immediate and remote, excepting a few variations, differ in no essen¬ 
tial respect from those of ordinary encephalic extravasation, and like 
them mav more conveniently be considered and best understood under the 
two general heads of those which are predisposing and those which are 
exciting. Among the former may be classed age, sex, habits of life, sea¬ 
sons, etc.; among the latter sudden or prolonged exertion, emotional dis¬ 
turbances and injuries. 

Age _It is here that the greatest difference prevails between the variety 

of hemorrhage under discussion and the ordinary form, as the following 
table will show :— 



Cases. 

Per 


Cases. 

Per 

Ventricular Hemorrhage. 

cent. 

Cerebral Hemorrhage. 

cent. 







Under 1 year of age 

7 

10.00 


j 


1-10 years 

3 

! 4.2f> 


1 


11-20 “ 

4 

5.72 

Under 20 rears of age 

1 

0.26 

21-80 “ 

G 

' 8.56 

20-30 years 

10 

2.61 

31-40 “ 

7 

10.00 

30-40 “ 

20 

5.22 

41-50 “ 

12 

[17.14 




51-00 “ 

13 

18.57 

40-60 “ 

311 

81.20 

61-70 “ 

13 

18.57 

60-70 “ 

33 

8.62 

71-80 “ 

5 

7.15 

70-80 “ 

i 5 

1.31 

Total 

70 


Over 80 “ 

! 3 

1 

0.78 


Total 

! 383 1 
! 





Of course our own cases tire far too few in number for any positive 
statements, but few as they are this remarkable fact must be noticed; the 
comparatively frequent occurrence of intra-ventricular hemorrhage at the 
two extremes of life, in the very young and the very old, 14 cases, or 
20 per cent., at or under the age of 20 years, and 5 cases, or 7.15 per cent., 
after 70 years ; as compared with .20 per cent, and 2 per cent, relatively 
of the common form. 

Gerhardt (KinJerkrankheiten) affirms that proportionately hemorrhage 
in children occurs very frequently into the ventricles of the brain ; while 
Alois Bednar (Die Krank. der Neugebornen und Saiiglinge, Wien, 1850, 


1 Hammond, loc. cit., p. 78. 
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p. 36), on the contrary, remarks that a hemorrhage into the ventricles is 
less frequently observed than the other forms of cerebral extravasation. 
According to Meigs and Pepper, ventricular hemorrhage is more common 
after three years of age than before. Cruveilhier [Bui. de la Soc. Auat. 
de Baris , tome vii., 2me ed., 1846) distinguishes three varieties of apo¬ 
plexy in the new-born : the meningeal, the ventricular, and that into the 
brain substance ; the first and second according to him being frequent, the 
third rare. In all, 14 cases were in patients under the age of 20 years. 
Three were aborted foetuses, two of 5-- months, and one of 01 months ; a 
fourth a new-born child ; another a baby 2 days old ; a sixth a child of 6 
months ; another a child of 20 months ; an eighth a patient S years of age ; a 
ninth a purpuric boy of 3.( years; a tenth a boy of 4 years ; an eleventh 
a boy of 11 years ; a twelfth a lad of 13 years ; a thirteenth a youth of 14 
years ; and a fourteenth an adult of about 20 years. Thus we have 8 of 
these 14 cases at or before the third year of life. The youngest case of cere¬ 
bral hemorrhage coming under the notice of llammond, was in a lad of 17 
years of age. Five of my cases occurred in patients who had passed the 
70th year of life, the oldest being a woman of 80. Maclachlau (Dis. 
and Infirm, of Advanced Life, Loud. 1863, p. 104) writes that “ there 
are two forms of hemorrhage within the skull almost peculiar to the 
aged. In the first the blood is poured into the ventricles of the bruin ; 
in the second, into the great cavity of the arachnoid (intra-arachnoid 
apoplexy), or beneath this membrane in the space between it and the 
pia mater (subarachnoid apoplexy).” In this matter of age, as might 
be expected from the anatomical resemblances of the two parts, we find 
an exact correspondence between primary ventricular and meningeal 
hemorrhage. “ True meningeal hemorrhage,” says Ramskill (System of 
Med., Reynolds, vol. ii., 1872, p. 118), *• is an affection which is found 
generally tit the two extremes of life, in infancy and old age.” 

Over one-third of my cases, where the period of life was recorded, was 
in patients below the age of 40 years, 3a.57 per cent. ; whereas but 8 per 
cent, of the ordinary form occurred during a like period of life. r lhe age 
of maximum frequency corresponds pretty closely to that of the intersti¬ 
tial variety of encephalic hemorrhage, i.c., between 40 and 70 years. 

Arranging the cases into classes of twenty years each, in order to show 
the relative frequency during the four quarters of life, we get the fol¬ 
lowing :— 


V E.N TRICL'LAR H EMOKRHAGE. 

No, of Per 
cases, cent. 

Cerebral Hemorrhage. 

No. ol 
cases. 

Per 

cent. 

3 st quarter 

14 ]20.00 

1st quarter 

i 

0.26 

2d “ 

13 | 18.57 

2d “ 

30 

7.90 

ad “ 

25 35.71 

3d “ 

311 

81.84 

-1th “ 

18 25.71 

4th “ 

38 

10.00 
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The cases of ventricular hemorrhage seem more uniformly spread over 
the various periods of life than in cerebral hemorrhage proper. Other 
points of resemblance and difference may be noted by glancing at the 
tables, but they are hardly of sufficient importance to deserve separate 
mention. 

We must add that in eighteen cases in which the age, though indicated, 
was not distinctly stated, one occurred in a congenitally hydrocephalic 
infant, two in “ old men,” and fifteen in adults. The age was not indi¬ 
cated in six cases only. 

Sex —Here we find an almost exact correspondence between the two 
forms of encephalic hemorrhage we are now comparing. Thus in Ham¬ 
mond’s 383 cases there were 259 or 07.02 per cent, males, and 124 or 
32.38 per cent, females. Of my own 94 cases the sex is noted in 83 ; of 
these .59 or 71.08 per cent, were males, and 24 or 28.92 per cent, females. 
These cases were distributed over the various ages as follows:— 


Age. 

Less than 1 year 
1 to 10 vears 
11 to 20 ' “ 

21 to 30 “ 

31 to 40 “ 

41 to 50 “ 

51 to GO “ 

61 to 70 “ 

71 to 80 “ 


Male. Female. 
2 1 

3 

3 1 

4 2 

2 5 

8 4 

9 4 

10 3 

3 2 


It will be noticed that in the decade 31 to 40 years only the females 
predominated. 

Seasons —Judging from the few facts bearing on this subject, winter 
would seem to lie the season, and December the month of greatest preva¬ 
lence of this disease; but as the number of cases in which this point can 
be determined is far too small for anything like positive deductions, the 
following are advanced with reserve :— 


March, 2 cases, 
April, 4 “ 

May, 4 “ 

Sept., 2 cases, 
Oct., 3 “ 

Nov., 5 “ 


I Spring 1 
f total 11 cases. 

I Autumn 
[ total 10 cases. 


June, 1 case, 
July, 3 “ 

Aug., 4 “ 

Dec., 7 cases, 
Jan., 4 “ 
Feb., 4 “ 


Summer 
total 8 cases. 

Winter 1 
total 16 cases. 


In three cases pregnancy existed, and in all delivery or an attempt at 
delivery occurred ; one patient having passed the middle period of gesta¬ 
tion, and two being in the ninth month ; but in none did post-partum ac¬ 
cidents occur. In two patients the attack came on just following delivery, 
both probably being cases of puerperal eclampsia. 

The heart is mentioned as enlarged in thirteen cases, in only five of 
which did left hypertrophy exist to any considerable degree. In ten cases 
a previous attack of hemorrhage or hemiplegia is mentioned, a rather 
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large proportion. Of these, in one case the fatal seizure was the third, in 
another it is noted that the patient had already had several, and in one 
instance the previous attack had been into the left lateral ventricle, as 
shown by the post-mortem examination. In six cases convulsions pre¬ 
ceded the attack for a greater or less period of time ; in one, a woman, it 
is stated that she had suffered from “fits,” not strongly marked by con¬ 
vulsion, since early childhood ; in another, a male, epileptiform convul¬ 
sions had occurred at long intervals for a number of years ; in a third, the 
convulsions immediately preceded the attack ; in a fourth, the patient 
had, it, is stated, “two or three attacks of epilepsy,” and in two females 
the convulsions were eclamptic, following labour, the urine being albumi¬ 
nous in one of these. 

One case was a patient suffering from leucocythemia. 

Case 2 . L. F., aged 18. In addition to the ordinary appearances of the 
blood, and symptoms of leukamiia, he presented considerable enlargement of the 
liver and spleen. At the same time, there existed several large eechymoses over 
the malleoli, and numerous purpuric spots over the upper portions of the chest. 
On several occasions he suffered from epistaxis and subconjunctival eechymoses, 
and for some time his urine was albuminous. On 23d Nov. the little patient com¬ 
plained of giddiness and pain in his head ; sight unimpaired ; there was frequent 
cough, with abundant rales ; fever. On 4th l)ee. having kept his bed for several 
days, left it; his pulse was small, and there was slight deafness. On 5th, at 3 o’clock, 
abundant bilious vomiting and profound coma; at 7 o’clock more vomiting; at 8 
o’clock coma persistent, insensibility, and resolution of the extremities, tracheal 
rales, pulse strong and better than at any previous time, 96 ; respiration 36 per 
minute. Death at 10 A. M. 

Autopsy. —Cranial and spinal cavities; no extravasation of blood in the cere¬ 
bral arachnoid ; the subarachnoid spaces filled by a cloudy, reddish serum, re¬ 
sembling the serum of the blood obtained before death by venesection ; the pia 
mater infiltrated with serum of the same appearance; nothing observable, on the 
inferior surface of the brain ; the cerebral lobes present a slight opaline tinge. 

Ventricles .—The two lateral ventricles each contain an elongated clot, which 
curls around without penetrating into the choroid plexuses, which are pale but 
intact. The clots are soft and dillluent, like those obtained after venesection, 
wine-coloured, soon becoming of a bright red tint on exposure to the air. The 
cavity of the ventricles filled with serum. The clots are prolonged forwards into 
the middle ventricle through the very much dilated foramen of Munro. Behind 
they descend into and fill the. posterior cornua to the hippocampus minor. In 
the, middle, cornua, along the cornu Aminonis, there was found a turbid serum, 
but no clots. The left lateral ventricle presents in addition a small capillary 
.apoplexy of the white substance outside the corpus striatum. In the middle ven¬ 
tricle the clot was situated beneath the tela clioroidca, and was continued into 
the aqueduct of Sylvius. In its left lateral wall a small superficial apoplexy, ot 
the size of a lentil, was found. The right lateral wall was much more disorgan¬ 
ized, the extravasation having destroyed its inferior part, without, however, 
penetrating more than three or four mm. into the thalamus. 

The aqueduct of Sylvius was occupied by an elongated, cylindrical clot, which 
was continuous with a clot in the fourth ventricle, completely filling it. The lat¬ 
ter occupied the posterior median fissure. 

The avails of the fourth ventricle, the cerebellum, and the, cord were healthy ; 
the same being true of the. [ions and remaining parts of the encephalon. The 
spinal canal and cord presented no alteration from the occipital foramen down to 
the. third dorsal vertebra, but from this point to the sacrum there was meningeal 
hemorrhage, clots being found between the dura mater and the bone. No ex¬ 
travasation in the subarachnoid space, no appreciable lesion of the cord. (M. 
Blache, Bui. de l’Acad, de Med., tome xxi. 1S56.) 
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Another occurred in a case of scurvy. 

Case 3. An in-pensioner of Chelsea Hospital, aged 70, in whom a dry coagu- 
lum, fawn-coloured externally and black internally, somewhat larger than a 
garden pea, was found attached to the plexus ehoroideus, death in ten or twelve 
hours after the accession of stupor. The man had previously been much reduced 
by scurvy, in which, no doubt, the limited ellusion had originated, otherwise, 
from the appearance of the coagulum, he would very probably have recovered. 
(D. Machlachlan, loc. cit. p 166.) 

A third patient was the victim of purpura. 

Case 4. A boy, aged 3), was noticed to be languid for one day. On the 
second day bruises were observed on different parts of the body; on the third 
day, at 8 A. M., convulsions came on. The patient was in a torpid state, pupils 
equally contracted, tonic spasms over the whole body. Death occurred three 
hours after the convulsive seizure, and was followed by great rigidity. 

On the post-mortem examination twenty-five hours after death, purpuric spots 
and bruises were well marked. The dura mater was adherent, and there was 
extensive hemorrhage into both ventricles, with laceration of the brain substance. 
There was no fracture of the skull. The child was well fed, and lived in good 
air. The ease appeared one of idiopathic purpura. The blood probably exuded 
in this case from the choroid plexus, as no ruptured vessel could be found. None 
of the family was known to be bleeders, (llallowes, Brit. Med. Jour., vol. ii. 
1878, p. 73b.) 

One case was affected with aggravated malarial cachexia, and a 
fifth was in a patient whose system was greatly reduced, having a few 
days before the fatal attack suffered from rather profuse hemorrhage from 
the gums. 

Whether or no prolonged or sudden exertion is to be considered as a fac¬ 
tor in the production of ventricular hemorrhage, cannot be positively 
determined, although it is mentioned as having preceded the seizure in 
Williams’s, Bright’s, and one of Mayo’s cases. One patient was found 
insensible in a water-closet; here the possibility of straining at stool pre¬ 
sents itself; and in one instance the attack occurred during coitus at the 
moment of ejaculation. In several cases the attack followed some slight 
exertion, but hardly such as might reasonably be considered capable of 
causing it. 

A direct connection may, however, be traced between emotional dis¬ 
turbance and the disease in question, as in the following cases :— 

Case 5. A man, aged G7, porter, while occupied in sweeping the stairs of his 
house, became involved in a quarrel with a servant, and in the midst of violent 
anger, fell motionless on the stairs, without, however, losing consciousness. He 
was carried to the Hotel Dion. His entire left side was completely paralyzed ; 
intelligence still unaffected, but for a time very obtuse; speech altered; there 
was slight acceleration of the pulse, and a little febrile movement. The next 
day he presented in the sound extremities slight contracture, and some convulsive 
movements. There was neither paralysis of the rectum nor of the bladder. The 
patient died on the third day, having presented alternating convulsions and reso¬ 
lution of the extremities. 

On autopsy , extravasation of a rather large quantity of blood was found in the 
ventricles, with slight laceration of the. posterior parietes of the left ventricle. 
(Chomel, Journ. des Connais. Mid. Chirp., 1847, p. 135; and Gaz. Med. de 
Paris, 3me serie, tome i., 1846, p. 992 ) 

Case G. Male, aged 46, violent quarrel; cephalalgia, state of excitation ; ster- 
tor, loss of consciousness ; nevertheless when irritated withdrew the extremity ; 
teeth clenched ; inability to swallow. Death at the end of 24 hours. 
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Rupture of the vein of the right choroid plexus. (E. Gintrac, Cours Th6o- 
rique et Clinique de Rath. Interne et de Tlierapie Mt*d., tome vi., 18(18 ; from 
Surras, Annituire JMed. Cldrurg. ties fldjrit., Paris, 1819, p. 320.) 

Case 7. Woman, eighty years of age, plethoric, in Dec., while at table, be¬ 
came angry and fell; deprived of sensation and motion ; stertor; eyes fixed ; 
hands cold ; resolution. Death on the eighteenth day. 

Cerebral arteries full of blood. Large blood clot in the ventricles. Vessels 
of the choroid plexus ruptured near their junction with the tela choroidea. [Ibid., 
from Drelineourt, Bonet’s Sepulehretum, tome i. p. 87.) 

In one ease the hemorrhage seems to have been secondary to ventri¬ 
cular inflammation. 

Case 8. A boy, four years old, healthy, fell, eighteen months back, three feet, 
striking his head on a hard board, wounding himself in the nape of the neck. He 
lost much blood. He soon recovered, but his good temper and docility changed 
into stubbornness bordering on viciousness. H is right eyelids were always swollen, 
and the eye itself appeared more sunken in the head and smaller than the left. 
His gait was unsteady and stumbling; appetite, digestion, and other functions 
undergoing no change. In the winter he was attacked with croup. In twelve 
hours the symptoms of croup suddenly disappeared ; and soon after symptoms of 
inflammation of the brain declared themselves, and the patient died the next 
day, presenting the indications of water stroke (serous apoplexy). 

Autops //.—This reveals traces of violent turgesconce and inflammation of the 
cranial contents. Lymph was found in considerable quantity at the base, but 
little over the corpus callosum, in the ventricles, and in other situations. No 
serum in the cavities of the brain, but in the right ventricle blood was found ex- 
travasated, and an unorganized, oviform mass of the size of a pigeon’s egg, 
weighing two ounces, and appearing to consist of coagulated lymph covered over 
with blood. The latter had probably its origin in the fall, and was the cause of 
his change in character; and the former produced the symptoms of water-stroke. 
(Goelis, Hydrocephalus Acutus, trails, by Gooch, Loud. 1821, p. 249.) 

Such a case is to be compared with the instances of hemorrhagic effu¬ 
sion sometimes occurring during acute pleurisy, pericarditis, peritonitis, 
etc., and perhaps also with the so-called cases of pachymeningitis hemor¬ 
rhagica interna. Besides, we also find bloody admixtures of the effused 
fluid in cases of acute hydrocephalus, leptomeningitis infantum, etc. (Ilugu- 
enin) ; while Rokitansky, Forster, and others refer to ventricular hemor¬ 
rhages occurring during the course of a congenital hydrocephalus. 

According to Hewett (Holmes’s Syst. of Surgery, vol. iv., p. 15(3) the 
ventricles of the brain are occasionally found filled with blood after injuries 
of the head, and speaking of contusion of the brain, he remarks, “ in con¬ 
nection with this subject it may be stated that a laceration of the floor of 
the, lateral ventricle, even when very slight, may give rise to an extensive 
extravasation of blood into this cavity, should it so happen that the injury 
corresponds to the situation of one of the large veins in this region. In a 
preparation in the museum of St. George’s Hospital there is a slight lace¬ 
ration of the septum lucidum, as well as of the floor of the left lateral ven¬ 
tricle, where a large vein was laid open, and the ventricle was full of 
blood.” Duret, in his experiments has several times seen clots of blood in 
the ventricles of dogs, following sharp powerful blows upon the head. Of 
course it might be justly urged against such cases that they do not right¬ 
fully come under the head of primary ventricular hemorrhage as defined, 
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but as in such cases the laceration will be so minute as to be passed by as 
a rule unnoticed, and as we can hardly imagine such a tear giving rise to 
symptoms of its own, it is deemed best to include and consider such cases 
as instances of immediate intra-ventricular extravasation, admitting that 
strictly speaking they are in reality not so. In Hutchinson’s case refer¬ 
ence is made to a supposed injury to the head, but as the history is inde¬ 
finite on this point, nothing positive can be deduced therefrom. In a case 
reported by Wilks (Lects. on Dis. of the Nervous System, Bond. 1878, 
p. 85), traumatism undoubtedly was the cause of the ventricular hemor¬ 
rhage. “ In a man who had fallen and cut his head, the ventricles were 
found full of blood, but a most careful examination failed to discover the 
source of the hemorrhage.” 

Gout, abuse of alcohol, syphilis, etc., may be mentioned as predisposing 
causes, acting in the same manner as in ordinary cerebral hemorrhage, 
that is, by giving rise to changes in the arterial walls of the cerebral 
vessels. 

Pathology _Can hemorrhages into the ventricles occur without rupture 

of the bloodvessels ? Can the extravasation of blood take place by the 
process formerly known as exhalation, but now known as diapedesis, 
hemorrhage by transudation through the vascular walls ? I am willing to 
admit, though doubtingly, that such might be true of those cases where 
the hemorrhage remains minute; such, for instance, as are found in lepto¬ 
meningitis infantum, or cases of serous ventricular effusion with bloody 
admixture; but I am hardly prepared to admit the truth of this proposi¬ 
tion when dealing with large hemorrhages. Bricheteau (loc. cit., p. 293) 
speaking of his cases says, “ in two instances which we have met with not 
a trace of tear could be discovered in the walls of the ventricles, which 
proves that the hemorrhage took place by exhalation.” Gintrac admits 
that blood may be extravasated into these cavities without palpable alter¬ 
ation of their parietes, and refers to it as by exhalation. Rochoux quotes 1 
two cases as instances of extravasation by exhalation, but makes no com¬ 
ment upon them. “ In very rare cases,” says Fox (Joe. cit., p. 44), 
“ blood is found in the ventricles without any lesion that can readily account 
for it, with healthy plexus choroideus and vente galeni, with floor, and walls, 
and roof of the ventricles perfectly healthy. In these cases the hemor¬ 
rhage has been supposed to have been due to a kind of exhalation, blit of 
this there is no sufficient proof.” For a similar condition of hemorrhagic 
extravasation into the arachnoid cavity, Prus (Memoire sur l’Apoplexie 
meningee; Mem. de VAc.ad. Roy. de Med., Paris, 1845, tome xi. p. 18) 
has advanced the opinion that it always occurs by exhalation, but as Rams- 
kill remarks Joe. cit-., p. 419) “ hemorrhage by exhalation is, however, a 
pathological phenomenon not accepted nowadays, and for which cases of 
molecular rupture of bloodvessels used to be mistaken.” Watson (Prac. 
of Physic., Pbila., 1872, vol. i. p. 274) maintains that most cases of cere- 
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bral hemorrhage result from the rupture of a bloodvessel of appreciable 
size, and this opinion is endorsed by Jones and Sieveking (Path. Anat., 
Pliila., 1854, p. 32). Further on he asserts that exhalation is a condition 
hardly recognized or admitted by pathologists of the present day, since in 
such cases, where lesion of an artery of appreciable size cannot be found, 
numerous ruptures of minute capillaries will easily account for the presence 
of the effused blood. Suffice it to say here, that it is in the highest degree 
probable that the existence of free blood extravasation in the ventricles, 
primary in its origin, depends upon previous laceration of a bloodvessel or 
vessels, which rupture may be so minute as to escape detection. The 
mere fact that a rupture is not found does not preclude its presence. 

The most common direct cause of primary intra-ventricular hemorrhage 
i?, of course, the rupture of some vessel ramifying on or near the ventricular 
walls. These, as an anatomical description might readily show, are very 
numerous. The sources from which the blood may come, are : 1st, the 
vessels of the choroid plexuses; 2d, the vessels of the tela choroidea; 3d, 
the arteries ramifying on the ventricular walls, viz., the choroids, branches 
of the arteries of the corpus callosum, etc.; 4th, the veins, i. e., vena cor¬ 
pora striata, those of the thalamus, the vena: Galeni, etc.; 5th, large aneu¬ 
risms encroaching upon or existing within the ventricles ; 0th, tumours 
involving neighbouring parts, and passing into the ventricles, or those 
actually found within these cavities themselves, as medullary carcinomata, 
gliomata telangiectoides, and true vascular or angiomatous tumours; 7th, 
inflammatory conditions or ulcerations of the ventricular walls. 

The choroid plexus, generally that of the lateral ventricles, is usually 
designated in the cases collected as the point from which the blood had 
taken its origin ; in fact Morgagni, and with him many of the early wri¬ 
ters, seems to have considered its rupture one of the most prominent causes 
of cerebral hemorrhage, for we find liim frequently writing that the blood 
came from this plexus. Abercrombie states that the blood may come from 
the vessels of the choroid plexus, and mentions a case recorded by De 
Haen. Bright ( loc. cit., p. 334) makes the following remark upon this 
point: “ It is not improbable that occasionally the choroid plexus is the 
source of the effusion of blood. Of this, however, I have no direct exam¬ 
ple to adduce, but I am inclined to believe that those rounded masses of a 
yellow r colour, which are sometimes detected in the posterior portion of the 
choroid plexus, are the remains of sanguineous effusions which have fortu¬ 
nately proceeded to no great extent, and the blood lias gradually undergone 
a change analogous to that of blood effused under the pia mater.” Jones 
and Sieveking (loc. cit., p. 245) believe that “ the greater density of the 
coats of the vessels in the choroid than in other parts may account for the 
rarity of their being the sources of hemorrhage; indurated yellow bodies 
are, however, occasionally found in them which are referable to former 
effusion.” Ilufeland, Gintrac, Copland, and Duret may be mentioned as 
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adherents to this belief, while Gendrin claims that actual ruptures can 
sometimes be shown, an assertion proved by several of my cases. 

Case 9. Woman, aged 23, primapara, was seized with eclampsia three hours 
after delivery, and succumbed during the seventh or eighth seizure. There had 
been marked predominance of the convulsion on the left side. The urine con¬ 
tained albumen in large quantity. 

The two lateral and the third ventricles were distended with blood. The walls 
of the ventricles had not suffered any laceration. On cleaning the specimen under 
a jet of water, it became easy to satisfy one’s self that the hemorrhage had had its 
origin in the choroid plexus. The pia mater was not the seat of any extravasa¬ 
tion, but there was some rachidian meningeal hemorrhage. (Cliarrier, Bui. de la 
Soc. Anat. de Paris, 2me ed. 1846.) 

Morgagni mentions a ease in which the hemorrhage was traced to the 
ruptured vessels of the choroid plexus, while Serres’s and Drelincourt’s 
cases, already mentioned, are instances of hemorrhage dne to rupture of 
the vessels of this plexus. It is highly probable that many of the cases, 
where no cause was discovered for the extravasation, were instances of 
hemorrhage from the vessels of this part, those of the lateral ventricles 
being the most common seat. 

Rupture of the vessels of the velum interpositnm occurs much less fre¬ 
quently than of those of the choroid plexuses of the lateral ventricles. 
This may, I think, be explained by the fact that the latter have two quite 
large arterial twigs opening into them, and hence are more directly affected 
by the varying degree of tension, etc., to which the arterial system is sub¬ 
ject. The case recorded by Bright may be quoted as a case of rupture of 
the velum :— 

Case 10. Mr. N., aged 57, of a spare habit, a temperate liver, of an anxious 
disposition, subject to be frequently disturbed from his rest by professional en¬ 
gagements, had enjoyed good health up to the 1st of July, 1830. Having been 
much fatigued during that day he retired to rest about half-past ten, after having 
made a moderate supper. About half-past one he awoke with feelings of nausea; 
this was succeeded by several attempts to eject the contents of his stomach, and 
after vomiting he seemed relieved. Mrs. N. became alarmed by some noise that 
proceeded from his throat, and summoned Ids son, who found him in an apo¬ 
plectic fit, nearly insensible, and breathing with extreme difficulty. Before 
medical assistance could be obtained, his breathing had become stertorous, his 
pulse much depressed, and in twenty minutes from his seizure he died. 

Autopsy took place in the evening of the day on which he died. The mem¬ 
branes were turgid with dark-coloured blood, and the dura mater adhered very 
firmly to the bone. The substance of the hemispheres generally appeared to be 
healthy. On opening the lateral ventricles a large quantity of semifluid blood 
was found, distending the ventricles exceedingly, and raising up the velum inter- 
positum from the thalami. The corpora striata appeared to be torn on their sur¬ 
face, or rather broken down to the depth of about the fifth of an inch, and beyond 
this torn part, where the substance seemed to be entire, small dark spots of eechy- 
moses were discernible. The velum interpositnm was also rent in one part; and 
from the bloodvessels of this membrane the hemorrhage might possibly have arisen. 
On separating the thalami, the eommissura mollis was found torn through by the 
distending force of the blood, which had found its way into the third ventricle, 
and thence into the fourth ventricle. The entire quantity of effused blood might 
amount to more than three ounces. (Bright, Reports of Medical Cases, 1831, 
vol. ii. part I.) 
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I have met with no instance in which the hemorrhage could be directly 
traced to rupture of one of the arteries ramifying on the ventricular walls. 
Hutchinson states that the cause of the extravasation in his case was the 
giving way of some artery of considerable size, but says nothing of the 
situation of this vessel. Charcot, however, reports a case of old hemiple¬ 
gia in a patient fifty years of age, in whom, on post-mortem examination, 
several ochrous foyers were observed at points of the arch of the corpus 
callosum. Here the blood must undoubtedly have been effused from the 
branch of the artery of the corpus callosum ramifying on this portion of 
the ventricular walls. 

The blood may come from the veins, especially from those of the corpus 
striatum and the venae Galeni, vessels which are of considerable size, and 
can thus furnish a large amount of blood. This origin is referred to by 
Gendrin, and Rokitansky states that the hemorrhage may arise from one 
of the dilated vessels, ramifying-on the ventricular walls in cases of rap¬ 
idly increasing congenital hydrocephalus. Jean Pierre Frank ( Trait’e de 
Med. Prat., trad, du Latin par J. M. C. Gouderean, tome ii., 1842, 
Paris, p. 421), quoting from Walter, says, “when the veins of the brain 
for a long time distended, become ruptured, the rupture most frequently 
occurs in the choroid plexus, and the ventricles become filled with blood.” 
Jones reports the following case: A patient died a few minutes after the 
appearance of tetanic spasms. The parts around the clots were healthy; 
it was a case of small amount of effusion into both lateral ventricles, issuing 
from a large dilated vessel in the taenia semicircularis. (L. Jones, Brit. 
Med. Journ., vol. i., 1864.) The vessel here mentioned was undoubtedly 
the vena corporis striati, which runs beneath the tienia semicircularis. In 
Hcwett’s case a large vein, on the floor of the left lateral ventricle, was 
laid open, and from this source the hemorrhage arose. 

Cask 11. A foetus of six and a half months was born after a labour of six hours, 
and immediately expired. On opening the body, M. Cruveilhier found a double 
ventricular apoplexy ; several ecchymoses being situated along the course of the 
veins which ramify on the surface of these cavities, thus proving, according to 
the reporter, that here, as in the very large majority of cases observed, the apo¬ 
plexy of the new-born is venous. (Cruveilhier, Bid. de la Soc. Anat. de Paris, 
2me ed. 184(j.) 

Barot reports a case.in which the extravasation may fairly be inferred 
as being of venous origin. 

Case 12 . A German, porter, aged 58, in poor health, suffering from bronchitis 
and venous congestion of the head. In December, after a storm during the night, 
he was found with eyes closed, in a comatose condition, and incompletely para¬ 
lyzed on the left side. Incoherence; respiration pulling; pulse natural; face 
inclined to the right. On the third day he died. His cerebral venous system 
'was found much engorged, and in the right ventricle a blackish clot of two ounces. 
(Barot, These de la Faculty de Mid de Paris, 1818.) 

Damming back of the venous blood from whatever cause, either by the 
pressure of tumours upon the veins, especially those of Galen, by throm¬ 
bosis of the cerebral sinuses, or by constriction of the neck, etc., may and 
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have given rise to ventricular hemorrhage. However, it is certain that 
such conditions undoubtedly not unfrequently produce serous effusion into 
the ventricles. In the Transactions of the College of Physicians of Phi¬ 
ladelphia, 3d series, vol. iii. 1877, we find the report of a ease by Dr. 
Arthur V. Meigs, of thrombosis of the cerebral veins, with hemorrhage 
into the ventricles of the brain. The right choroid plexus was the seat of 
firm black clots; a firm black clot was found in the veins coming from the 
right corpus striatum, and the venue Galeni were plugged. The clot con¬ 
tinued on as far as the straight sinus. In the left choroid plexus one or 
two veins were filled with clot. The ventricles contained much blood, 
but as the surrounding parts were extensively destroyed, the question 
whether or no the extravasation primarily involved the ventricles cannot 
be determined. It is certain that thrombosis of the cerebral sinuses has 
been known to give rise to meningeal hemorrhage (Nothnagel), and why 
not an analogous condition in the ventricles? That venous engorgement 
was the prime cause in Richardson’s case can hardly be doubted. 

Case 13. A man attempted to commit suicide by hanging, but was cut down 
before he was dead. As he was liberated, quite unconsciously he rushed madly 
forward and fell. He lived three days, and after death extensive effusion ivas 
found in the ventricles and the most intense congestion of the cerebrum, the 
cerebellum being scarcely affected. (B. IV. Richardson, Med. Times and 
Gazette , vol. ii. 1867.) 

In those cases in which the hemorrhage immediately followed convul¬ 
sions interference with the return circulation must be blamed as the cause. 
One such case has already been given. A second is by Morgagni, who 
records the case in the following terms :— 

Case 14. In the dissection of Madame de Mauvoisin, who died in childbed, 
apoplectic and epileptic at the same time, I observed that the whole left ven¬ 
tricle of the brain was full of a watery blood, serous, putrid, and discoloured, 
and that the veins of the plexus restiformis together with the arteries were tumid, 
as if inflated, and of a black colour. (Loc. cit., from Targioni: In fine della 
Deferiz. d’uii Tumore Follie.) 

Large intra-cranial aneurisms as contradistinguished from miliary aneu¬ 
risms may be of three kinds as regards situation : 1, those involving the 
external vessels of the brain ; 2, those seated on vessels in the brain sub¬ 
stance ; and 3, those affecting the vessels of the ventricles. The first form 
may by its gradual enlargement cause pressure upon and absorption of the 
nervous substance intervening between it and the ventricles, and may thus 
finally encroach upon those cavities into which it may ultimately rupture. 

Case 15. A man, aged 56, had suffered from symptoms of vague import, but 
of increasing ill omen, of which symptoms three convulsive attacks were part, 
death occurring in the last II is cerebral ventricles were found full of blood, 
which had come from a rent in an aneurism, in the middle line of the hinder 
part of the circle of IVillis, just at the divergence of the posterior cerebral 
arteries. (Huglilings Jackson, loc. cit., p. 245.) 

Cask 16. A stout, rather fat woman, art.. 52, mother of several children, was 
admitted into the Middlesex Hospital, much exhausted, with a very weak pulse, 
and complaining of violent headache, on April 14th. Towards night she com¬ 
plained of slight weakness and numbness of the right extremities, and at 3 



106 Sanders, Hemorrhage into the Ventricles of the Brain. [July 


A. M., symptoms of apoplexy supervened, of which she died in four hours. The 
only account that could be got of her previous symptoms was, that she had been 
attacked a week before with shivering. 

The cranium was very thick, especially in the frontal region, the internal sur¬ 
face of which was lined by new bone, which had probably been deposited during 
pregnancy. The dura mater was healthy. The left hemisphere of the cerebrum 
was larger than the right. The convolutions of both hemispheres were com¬ 
pressed and flattened, as was particularly evident on the right side; for the 
convolutions on the left were separated by effused blood. A large quantity of 
recently extravasated coagulated blood was accumulated in the arachnoid cavity, 
and in the meshes of the pia mater all around the anterior two-thirds of the left 
hemisphere. Both lateral ventricles were filled with eoagulum and bloody serum. 
The hemorrhage was found to have proceeded from an aneurism, which had origi¬ 
nated from the extremity of the left internal carotid artery. It lay immediately 
above the left optic nerve and body of the sphenoid bone, the former of which 
curved downwards below it, and was elongated and flattened, while, the hitter 
was indented and partially absorbed, and it had extended upwards into the sub¬ 
stance of the anterior lobe, forming for itself a deep fossa by removal of the per¬ 
forated plate of gray matter situated at the inner extremity of the fissure of 
Sylvius, the adjoining roots of the olfactory tract, the anterior part of the corpus 
striatum, and a considerable quantity of the neighbouring white matter of the an¬ 
terior lobe. The aneurismal sae was remarkably thin, and it had burst, the rup¬ 
ture taking place on the surface next the ventricle. The rupture of the aneurismal 
sac appeared to have led also to a slight rent of the lining membrane of the ven¬ 
tricle immediately adjoining, and thus hemorrhage occurred into its cavity, though 
the greater part of the blood had passed downwards again outside the sac to the 
base of the brain, and spread out in the meshes of the pia mater. The other 
arteries of the brain were remarkably healthy. (Moore, Lond. Med. Gaz., vol. 
xli., 1848.) 

A third case is by Hanot. 

Case 1 7. An insane female, aged fifty years. Death supervened two hours 
after the appearance of apoplectic symptoms. 

Autopsy .—The bones of the vault of the cranium were thicker by a half than 
in the ordinary state. Nothing abnormal in the dura mater; pia mater and 
arachnoid healthy. Medium amount of serous subarachnoid effusion. On rais¬ 
ing the calvarium, the hemispheres seemed to project from the cranial cavity, 
in fact bulging very much, especially laterally. A transverse incision at the 
level of the roof of the lateral ventricles, showed these cavities as well as the 
middle ventricle completely filled by blackish blood-clots. The fourth ventricle 
was also filled by a clot. The middle, ventricle was destroyed laterally and pos¬ 
teriorly, neither septum lucidum, fornix, tubercula quadrigemina, nor pineal 
body being found, all these parts being replaced in addition to the blood-clots 
by a magma of pulpy tissue resembling the lees of wine or a red softening. 
With the microscope some normal nerve cells, some broken fibres intermixed 
with blood globules were seen. The inferior third of the floor of the left ven¬ 
tricle was formed by the same reddish pulp. The protuberance, and the entire 
medulla presented no other alteration to the naked eye. No portion of the 
tissue of the hemispheres showed foyers of softening or hemorrhage; no signs 
of encephalitis. At the base of the brain, on a level with the circle of Willis, 
existed an irregularly spherical tumour, of which the inferior surface was 
seen extending from the anterior border of the protuberance to in front of the 
chiasm of the optic nerves, and from the border of one sphenoidal lobe to the 
other, and measuring about five centimetres in length by three in width. It had 
pushed the anterior and inferior interhemispheric fissure to the right, and rested 
external to the right optic nerve, which had a grayish appearance and a sclerous 
consistence. The chiasm and the left optic nerve were compressed by the tumour, 
which adhered to the base of the brain over a very limited space only. 

On section, this tumour was recognized to be an aneurism, there was a distinct 
wall, a cavity almost entirely filled by a stratified whitish clot, an open space of 
about one centimetre in diameter, filled by a soft, blackish clot. By its superior 
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surface, the tumour had penetrated into the middle ventricle. It was by this wall 
that the aneurism had ruptured, an irregular perforation of one centimetre in 
length being found there. It was through this that the blood had been poured 
out into the middle ventricle, thence passing into the lateral and fourth ventricles, 
without, however, escaping from the ventricular cavity. 

Dissection showed that this aneurism was at first formed at the expense of the 
left posterior cerebral artery, but in developing had ended by involving the 
branches given oil’ from the left side of the circle of Willis, and it was noticed 
that the vessels passing off from this side to enter the brain communicated more 
or less directly with the cavity of the aneurism. The basilar and other branches 
presented hardly any signs of atheroma. (Victor Hanot, Bui. de la Sue. Anat. 
de Paris , vol. xlvii., 1874.) 

Of the second variety of cranial aneurism the same remarks hold true 
as of the first, as shown hy a case where an aneurism of a small artery 
of the posterior lobe had burst into the posterior cornu, the blood also 
escaping on the surface of the brain. The ganglia on the floor of the 
ventricles remained uninjured. (Hughlings Jackson, loc. cit., p. 522.) 
Morgagni (loc. cit., p. 42), commenting on a supposed case of intra¬ 
cranial aneurism, refers to the possibility of one of the arteries in the 
choroid plexus being so affected, the rupture of such an aneurism and the 
effusion of blood into the ventricles, a fatal apoplexy being the conse¬ 
quence. Nor is such a presumption idle, as facts will prove. In the 
Edin. Med. Journ., vol. xxii. Part II. 1874, p. 894, we find the history 
of the following case :— 

Case 18. Female, age 27, symptoms present at 18. Atrophy of the right crus 
cerebri, and less of the right half of the pons. Lateral ventricles enlarged, es¬ 
pecially the right. In the substance of the right anterior lobe, just outside the 
cornu, lay a red, stringy mass, being a network of vessels seemingly, and in 
places cavernous tissue. It resembled a tassel, and was of the size of an almond, 
and communicated at both ends with vessels, at the outer end with a branch of 
the middle cerebral, which dipped in just above and in front of the. island of 
Reil; at the other with a vessel of the size of a crow-quill, which ran backwards 
to the line between the corpus striatum and the optic thalamus. Here the artery 
was dilated at one side into a small aneurism of the size of a green pea; and 
from the side of the small aneurism sprang a second pouch as large as a walnut, 
round, smooth, firm, and filled with laminated clot. A fibrous capsule inclosed 
the larger pouch, continuous witli the wall of the smaller one. In the smaller 
aneurism, and at a spot near the upper part of the large one, was fluid blood. 
The optic thalamus and corpus striatum were pressed upon and hollowed out by 
the larger aneurism, which made for itself a bed in these centres. The vessel 
then passed round the foramen of Munro, which it entered side by side with the 
anterior end of the choroid plexus, with which, however, it did not seem to com 
munieate. It then turned backwards, and ended in the enlarged veins of Galen, 
inclosed in the velum interposituin. (Alex. Robertson and D. Foulis, Edin. 
Med. Journ., vol. xxii. 1877, p. 894.) 

This was in all probability a case of aneurism of the anterior choroid 
artery, which sometimes arises from the middle cerebral artery. Dr. 
Robertson states that he had met with a similar case a number of years 
before. In a case reported by Van Der Byl, rupture of such an aneurism 
actually occurred. 

Case 19. J. E., set. 56, had fallen down in a fit, and was brought to the 
Middlesex Hospital, where he died while in the waiting-room. External surface 
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of the dura mater much congested, the meningeal arteries distended ; pia mater 
much congested ; convolutions of the brain flattened ; substance pale. On open¬ 
ing the lateral ventricles about one ounce of bloody serum escaped, and black 
clots were found occupying both cavities, the right ventricle being entirely filled 
with coagula. The septum lncidum was softened and broken through. On care¬ 
fully removing the coagula from the right lateral ventricle, an clastic tumour, 
about the size of a hen’s egg, was discovered in the middle or descending cornu 
of the lateral ventricle; it seemed attached to the hippocampus major, and 
growing into the ventricle ; the surrounding brain substance was softened and 
broken up, and presented a yellowish gelatinous appearance, mottled with pink 
spots. A slight stream of water washed away all the softened brain substance, 
and left an irregular, rough, villous cavity, in which the tumour remained sus¬ 
pended. On section, this tumour exhibited a laminated aspect, as if composed 
of concentric fibrinous layers, which differed somewhat in colour, some being 
dark, others light. On minute examination the tumour was found attached to an 
artery entering the middle cornu of the ventricle, along with the velum inter- 
positum, and on tracing the vessel to the base of the brain, it was found to be 
the posterior cerebral artery—one of the branches of the basilar which, after 
winding round the root of the cerebrum, entered the brain in the manner just 
described. (Van Der Byl, Trans, of the Path. Soc. of Lond., vol. viii. 1856.) 

The origin of this tumour is rather doubtful, but it seems to have been 
given off from one of the posterior choroids, though it must be admitted 
that the course described as taken by the artery from which it arose is not 
exactly that of either of these vessels. 

Tumours when involving or extending into the ventricular space may 
give rise to hemorrhage in the same manner that they do when developed 
in the brain substance. Of course this is most apt to occur in cases of 
highly vascular enlargements, such as true vascular tumours, angiomata, 
medullary carcinomata, tumours of the pineal body, or gliomata telangiec- 
toides. Vascular erectile tumours have been observed in this neighbour¬ 
hood, and the possibility of their rupture must be borne in mind. In one 
instance, described by Lebert, the growth was lodged in the right lateral 
ventricle, and was developed from the choroid plexus. Guerard reports 
the case of a child, three years of age, in whom he found a bluish-red 
tumour of the volume of a hen’s egg, seated at the posterior extremity of 
the right lateral ventricle, dependent from its choroid plexus, and consist¬ 
ing of dilated and very sinuous vessels. In another case reported by 
Forster, a telangiectatic tumour of about the size of a pigeon’s egg was found 
in the third ventricle, involving its choroid plexus, consisting of spindle- 
shaped and sacciform dilated capillaries, and actually the seat of numerous 
extravasations. Virchow (Path, des Tumeurs, trad, par Paul Aronssohn, 
Paris, 1876, p. 153) affirms that the most frequent seat of angiomata is the 
floor of the fourth (?) ventricle, the red points found in their neighbourhood 
being the effect of small blood extravasations. 

Dr. James Robertson reports in the Dublin Medical Press, March 28, 
1860, p. 257, an interesting case of a large tumour in the right lateral 
ventricle, presenting the appearance and consistency of medullary matter, 
except at several points, where it was of a red colour and highly vascular. 
Rokitansky lias seen two cases of cancer of the ventricles, one a medullary 
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carcinoma seated in the fourth, the other an alveolar carcinoma involving 
one of the lateral ventricles. Hooper (The Morbid Anat. of the Human 
Brain, London, 1828, p. G2, Plate XII.) gives the representation of a 
large cephalomatous tumour projecting into the fourth ventricle. YV’all- 
mann has found in one and the same subject a colloid cyst of the third 
ventricle and a lipoma in the choroid plexus of the right lateral ventricle. 
In an earlier portion of this article we have mentioned several instances of 
dermoid cyst of the ventricles. These cases merely establish the possi¬ 
bility of intra-ventricular hemorrhage from such a source, viz., ventricular 
tumours, but such a possibility is made a certainty by the following case :— 

Case 20. M. B., aged 35, admitted to an asylum as insane, where lie re¬ 
mained but a short time, death occurring suddenly with symptoms of apoplexy. 

Dissection. —l)ura mater tolerably firmly adherent. Convolutions much bat¬ 
tened and extremely dry; pia mater difficult of separation, particularly in the 
middle and superior part, but did not remove any lamina) of brain with it. Cor¬ 
tical substance everywhere of a high colour, particularly on anterior lobe, white 
substance exhibited none of the well-known dots of blood. Cerebral vessels on 
the surface contained but little blood. On cutting into the ventricles it appeared 
that the pia mater investing them was very much thickened, so that the white 
cerebral substance could easily he separated from it On opening the right rather 
dilated ventricle, whence a considerable quantity of clear serum flowed, we came 
on a rather long vesicle studded with some dark brown vesicles, immediately under 
the fornix and great commissure, in the situation of the foramen of Munro, which 
here appeared largely dilated ; the length of the vesicle, from before backwards, 
was five and a half centimetres; on the right side the corpus striatum and thala¬ 
mus were apparently healthy, somewhat pushed to the side, the walls of the 
vesicle passed uninterruptedly into the walls of the ventricles so that it appeared 
that the pia mater which lines these cavities internally also invested the vesicle. 

At the level of the great commissure the cerebral mass expanding over the left 
ventricle appeared to be much more swollen ; the investing membrane was here 
much denser and thicker, and could not be torn without difficulty. On opening 
the ventricle much bloody serum escaped, contrasting with the right cavity, where 
the scrum was clear. The cavity of the anterior left cornu was about as large as 
a duck egg, and was filled with recent coagulated blood. It now appeared that 
the vesicles in the right cavity were connected with those in the left, as they were 
full before the opening of the left ventricle, but collapsed after it. About in the 
situation of the thalamus under the fornix was a bloody yellow, soft substance, 
presenting the appearance of medullary fungus coloured with blood. The vesicle 
in the right cavity was covered with a membrane composing the lateral wall of 
the septum lueidum and passing into the investing membrane of the ventricle, so 
that also anteriorly the wall of the vesicle passed into the investing membrane of 
the cornu anticum. The left ventricle was much more distended owing to the 
presence of an abnormal medullary body ; it was partly filled with coagulated 
blood, which was also separately effused in several parts of the tissue; on the left 
side, the sac extended into the cornu postieum, to the commencement of the cal¬ 
car avis, covered by an organized membrane; which again was connected with 
the walls of the ventricles, and was uninterruptedly continued into them. On ac¬ 
curate examination, after the brain had been for a couple of days left to harden 
in spirit, it was seen, by lifting up the posterior portion of the corpus callosum, 
that the abnormal body wits continued backwards through the very dilated third 
ventricle, and here terminated, just in front of the corpora quadrigomina, which 
were more or less flattened, and that the tumour consisted of a degeneration of 
the pineal gland. This was reduced to a matter of certainty by the microscopic 
examination made by Profs. Schroeder van der Kiilk and Karting; thus in the 
tumour, even on a level with the corpus striatum, the peculiar conglomerations 
were found constituting the so-called cerebral sand, which was here present in 
great quantity as mulberry-like granules, and is distinguished from the sand in 
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the choroid plexuses, which latter always exhibit spherical globules. The cho¬ 
roid plexus in each ventricle was normal and was not connected with the tumour ; 
the tumour itself appeared under the microscope to consist chiefly of granular 
cells of the size of blood-corpuscles, from which, however, they were plainly dis¬ 
tinguished by their granular contents, their unequal and mostly oblong form, 
without any defined nucleus; these cells were everywhere, both on the surface 
and the investing membrane and within the tumour, exactly similar, and between 
them were capillary vessels arranged in a reticulated form, and connective tissue. 
Nerve fibres were not to be distinguished with certainty. ...... Death 

was the result of an effusion of blood from the tumour into the left ventricle pro¬ 
ducing rapid and excessive pressure and distension, attended with sudden arrest 
of all the phenomena of life, without the manifestation of any convulsive move¬ 
ments. ( Wm. It. Moore, Dublin Med. Press , March 28, I860, p. 255; from 
Geneeslcundige Courant, 25th Dee. 1859.) 

The fact that hemorrhages may be dependent upon inflammation of the 
walls of the ventricles has already been referred to. Hooper ( loc. cit. p. 
34) states that “ ulceration, the consequence of inflammation, is occasion¬ 
ally seen on the surface of the ventricles. I have found an ulcer on the 
corpus striatum, and in another subject one on the outer wall of the right 
lateral ventricle; and, in both instances, it seemed as if a small abscess, 
the size of a split pea, had ruptured into the ventricles.” Copland places 
the most frequent seat of this ulceration over the corpora striata. If such 
an ulcerative process involves one of the vessels, the result would, of 
course, be an intra-ventricular hemorrhage. 

Does atrophy of the brain ever enter as a factor in the production of 
primary ventricular hemorrhage? To this I answer, decidedly yes! How¬ 
ever, Nothnagel {loc. cit., p. 74) believes that “still less foundation is 
there for the view that a primary atrophy of the cerebral substance is to 
be reckoned among the causes of hemorrhage.” According to Leubuscher 
and Nierneyer gradual atrophy of the brain induces dilatation, and finally 
may produce rupture of the bloodvessels. The latter also further adds 
that a second attack of cerebral hemorrhage is, in many cases, brought 
about by the atrophy of the brain, which, he thinks, the first seizure in¬ 
duces. In dementia paralytica, in which there is atrophy of the brain, 
we find the ventricles more or less dilated, especially the cornua, and here 
we frequently find hemorrhages beneath the dura mater, and in many cases 
the e/at crib/e on section of the medullary substance indicating “ abnor¬ 
mally dilated red vascular cavities” (Ilitzig). Dr. Edward Long Fox, 
among 700 post mortems of insane cases, found effusion of blood in vari¬ 
ous situations 131 times, and of these 20 times was blood found in the 
ventricles, but as I am unable to obtain the details of these cases, the 
variety of insanity, the form of the ventricular extravasation, whether 
primary or secondary, cannot be determined. 

The vessels of the membrane lining the ventricles are, following Hooper 
{loc. cit., p. 33), sometimes found much enlarged and distended with blood 
when a fluid is collected in these cavities so as to increase the size of the 
ventricles. According to Rokitansky in cases of congenital hydrocephalus, 
where dilatation of the ventricles is going on, and hence where we find a 
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somewhat analogous atrophic condition of the brain as in general paralysis 
of the insane, hemorrhage is very apt to occur from the enlarged vessels 
ramifying on their walls. Wilks ( Lects. on Path. Anat., London, 1859, 
p. 145) has noticed that ‘‘in cases of chronic atrophy of the brain, and in 
old people, it is not uncommon to find a cystic formation in these bodies 
(choroid plexuses), thus showing an interdependence between these 
plexuses and the condition of the brain.” The fact that ten of my cases 
had previously suffered from more or less well-marked attacks of cerebral 
hemorrhage, seems to lend strength to the theory that atrophy of the brain 
can bring about a ventricular extravasation of blood, and such a belief is 
strengthened by several cases recorded. 

Case 21. A male, aged 52. Sudden death. Head. —Opacity of the arachnoid. 
There was flattening of the convolutions. The lateral ventricles contained be¬ 
tween five and six ounces of fluid. A clot of blood, one drachm in weight, pre¬ 
sented itself at the foramen of Munro, and filled the third and fourth ventricles. 
The corpora striata appeared wasted; not so full or so firm as natural. The 
medulla was slightly permeated by blood at the origin of the pneumogastric 
nerves. Weight of brain 48-J ounces. Heart enlarged, 17 ounces. (11. Boyd, 
E din. Med. and Surf/. Journ., vol. lviii. 184 7.) 

Case 22. B., aged 20, insane for many years. One day, after a large meal, he 
suddenly sank to the earth. Complete abolition of sensation and motion ; respi¬ 
ration difficult and noisy ; pulsations of heart very violent; face pale ; a little 
froth issued from his mouth ; no convulsion. The patient died twenty minutes 
later, without having regained consciousness. 

Autopsy. —Convolutions flattened ; the anterior lobes had suffered a notable 
arrest of development. The encephalon, on removing it from the cranial cavity, 
had the appearance of a single hemisphere; the meninges were normal. In the 
left lateral ventricle a hemorrhagic mass of the size of a large hen’s egg was 
found. Another one of the size of a bean was also discovered in the fourth ven¬ 
tricle. This second clot had been probably detached from the collection in the 
other ventricle, and had traversed the aqueduct of Sylvius. The other parts of the 
brain did not appear involved. The principal arteries, however, were markedly 
atheromatous. Heart very large. 

M. Bouchard examined a portion of the brain bordering upon the clot, and had 
no doubt that the hypertrophy of the heart was to be considered a predisposing 
cause in the production of the hemorrhage; but he thought it depended especially 
upon the alteration of the vessels of the brain. In fact, all the arterioles of the 
brain were diseased, there being a notable multiplication of the nuclei in their 
lymphatic sheaths, in the adventitia and intima; and less muscular fibres were 
met with than in the normal state. But most important of all small aneurisms 
were discovered. (M. E. Br6mond, Bui. dc la Boc. Anat. de Paris, tome xlii. 
1867.) 

In a few cases primary softening seems to have favoured the occurrence 
of the effusion into the ventricles, perhaps as pointed out by Jackson, by 
diminishing the support of the bloodvessels ; and, what might be added, 
by the probable coincident degeneration and weakness of the vascular 
walls. 

Case 23. A female, about GO, subject to fits, not strongly marked by convul¬ 
sion, from a very early period of life. At 8 o’clock she was found on the. floor, 
where she had fallen while washing herself, unable to rise, but perfectly sensible. 
Her speech was altered. She continued sensible until about 11 o’clock A. M., 
when she gradually became unconscious; and at 4 1’. M. was in a state of pro¬ 
found coma. The measures resorted to for her relief were of no avail, and she 
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died at 3 o’clock the following morning, nineteen hours from the commencement 
of the attack. 

The head was examined thirty-six hours after death. The substance of the 
brain was wounded in removing the calvarium, and a considerable quantity of 
blood llowcd out. On the surface of the left, hemisphere two thin plates of bone 
were found, of small size, and in the superior longitudinal sinus were two others, 
about an inch in length and one-sixteenth in thickness at the thickest part. The 
substance of the brain was generally soft. The doors of the lateral ventricles 
were stained with blood, which had tilled them, but which had mostly escaped 
on opening the cranium. The softening was most marked in the posterior cor¬ 
ner of the right ventricle, and in parts presented almost the appearance of pus. 
(Woodfall, Lancet, vol. i. 1850.) 

Cask 2-1. A female, aged 72, died in La Salpetrikre. Usually felt well, save 
a slight feebleness in one of her legs. This difficulty had increased during the last 
few days, and of late she had complained of some dizziness, pain in the head, and 
constipation, and also of cramps in the legs. One day, after a large meal, while near 
her bed, she suddenly fell, and had some convulsive movements. Being con¬ 
veyed to the infirmary, she was in a state of complete prostration, skin cold, 
pulse small and frequent, respiration stertorous, insensible, no answers to ques¬ 
tions, eyelids closed, pupils immobile and slightly dilated, involuntary discharge 
of urine, no contracture. The next morning all these phenomena persisted. 
The patient lay upon her back, no contracture, motionless, mouth deviating to 
the left, froth issuing from the mouth, and died during the morning visit. 

On autopsy, nothing was found outside of the encephalon, the ventricles of 
which were filled by a considerable hemorrhage, which had made its way from 
the left ventricle into the middle ventricle, the roof of which it had raised, and 
thence into the right ventricle. There was no alteration of the nervous sub¬ 
stance except in the left ventricle, the external wall of which was evidently soft¬ 
ened by a process antedating the hemorrhage, but which was not very old. The 
blood extravasated was recent and semi-coagulated. (Viallet, Bui. lie la Soc. 
Anat. de Baris, vol. xxi. 1856, p. 318.) 

In another case the brain-substance was universally softened, but the 
reporter finds himself unable to decide whether the condition was a post¬ 
mortem one or not. 

As in ordinary encephalic hemorrhage, so here we find two conditions 
usually present, whose conjoined action tends to bring about the occur¬ 
rence of an intra-ventricular extravasation of blood : 1, disease or weak¬ 
ening of the vascular walls; and 2, increased vascular tension, whether 
due to a cis a ter go or to a vis a fronts. 

Degenerations or diseases of the walls of the cerebral bloodvessels seem 
here quite common ; for in twenty-six cases in which their condition is 
mentioned, in only three are they described as healthy. In the twenty- 
three cases in which a diseased state was noted, twelve times there was 
more or less extensive atheroma of the vessels at the base, and presumably 
of other vessels of the brain ; six times there were aneurismal dilatations, 
the aneurisms being of comparatively large size ; in one case it is stated 
that to a vessel running through the right lateral ventricle, possibly to 
one of the choroids, a small firm bilobed body was attached, no further 
information being given of the character of the tumour, which may have 
been a consolidated aneurism. In one case there was a marked dilata¬ 
tion of a vessel, probably a vein, beneath the tamia semicircularis ; in 
another, varicosity of the bloodvessels of the brain; in still another, 



1881.] Sanders, Hemorrhage into the Ventricles of the Brain. 113 


(lie finer arteries are described as being enlarged ; while in one case the 
carotid is referred to as being dilated. In Abercrombie’s case he states 
that a peculiar diseased condition existed. 

As regards the condition of the vessels which are directly concerned in 
intra-ventricular hemorrhage, but little can be said. The larger vessels of 
the choroid plexuses may, according to Haeckel, be the seat of various 
forms of degeneration, such as chronic inflammations, fatty changes, pig¬ 
mentary and calcareous deposits, dilatations, elongations, etc. He points 
out as especially noteworthy varices of the vena choroides. According to 
Fox, “ Hemorrhage of the cerebral ventricles may occur from various mor¬ 
bid conditions of the plexus choroides. The plexus may he more vesic¬ 
ular than usual, with vessels greatly distended with blood, and showing 
ruptures in several places; or, indeed, engorged from any cause that 
interferes with the normal flow of blood through these vessels.” We 
have seen that they may be affected by aneurismal enlargements, to the 
rupture of which the hemorrhage was due in two cases quoted. Throm¬ 
bosis may occur by extension from the sinuses and larger veins. The 
vessels ramifying on the walls of the ventricles may be much enlarged 
and dilated, and distended with blood, especially when fluid is collected in 
these cavities (Hooper), being usually marked in cases of rapidly increas¬ 
ing congenital hydrocephalus (Rokitansky, Forster). The presence of 
angiomatous tumours, usually appended to the choroid plexuses, has already 
been mentioned. Cysticerci have been found attached to the choroid 
plexuses. Broca mentions such a case in a man who died of apoplexy, 
while two other instances are related by Fischer, where the parasites were 
attached to these plexuses. The presence of simple serous cysts growing 
from these vascular membranes is not uncommon in the old ; they may be 
single or multiple, vary much in size, and contain a clear serous fluid. 
Wilks has found them in cases of chronic atrophy of the brain. In sev¬ 
eral of my collected cases they were present. Fatty degeneration of the 
capillary walls being very common in the young, we might perhaps find 
in this a partial explanation for the relatively frequent occurrence of ven¬ 
tricular hemorrhage at a comparatively early age. But in the one case of 
this kind in which the condition of the cerebral vessels was determined 
by the microscope, nothing abnormal could be found. 

The exact bearing of the miliary aneurisms, as described by Charcot 
and Bouchard, on this form of intra-ventricular extravasation I am unable 
to satisfactorily or positively determine, but the presumption is, that the 
ventricular vessels resemble the other vessels of the brain in their rela¬ 
tion to this form of vascular disease, a presumption strengthened by the 
following cases :— 

Case 25. Jeanne Lasnier, set. 82. Apoplexy with incomplete left hemiplegia 
of sensation and motion. Recovered, but died two years Inter of pneumonia. 

On autopsy an oeln-ous foyer was found with approximated walls, of the size 
of a large almond, outside of the extra-ventricular nucleus of the right corpus 
No. CLXIII _July 1881. 8 
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striatum. Miliary aneurisms wore fount! in the. corpora striata, and a similar 
aneurism in the choroid plexus of the left ventricle. The arteries at the base 
were not markedly atheromatous. (Charcot and Bouchard, Arcli. dePhys. Norm, 
et Path., tome i., 18GS, p. 663.) 

Case 26. Male, aged 72, died Oet. 12, 186.5. Capillary ectasia; were found 
upon the vessels of the parietcs of the lateral ventricles, and hemorrhage into the, 
right corpus striatum. The large arteries were atheromatous. (Ibid., loc. cit., 
p. 730 ; observed by Heschl.) 

A more direct relation to the subject under discussion can be found in 
the two cases where primary extravsation took place into the ventricles, 
in which such miliary aneurisms were actually found. One of these was 
Bremond’s case, which has already been given. Another is by Lamblin. 
Here the scat of the ectasia; is unfortunately not noted. In one case, 
Bright’s, we find a great arterial tension described, without, however, any 
cardiac enlargement, as having always existed, the pulse being remark¬ 
able for its force, “ having more resemblance to a horse’s than to a human 
pulse added to which we find another factor in this case, great exertion 
and bodily fatigue. In another instance, where bodily exertion is men¬ 
tioned, we find several other causes whose conjoined action seems to have 
brought about the fatal extravasation. This was one of Morgagni’s cases, 
sudden changes from hot to cold weather, exposure to the direct rays of 
the sun, the use of undiluted wines, together with bodily exertion, coinci- 
dently existed as exciting causes. In ten cases hypertrophy of the heart 
■was present, but in seven of these we find coexisting degenerations or 
changes of the walls of the cerebral vessels. 

In one patient sudden chilling of the cutaneous surface is noted as 
immediately preceding the initial symptoms of the attack. Here we must 
suppose the sudden contraction of the surface capillaries with consecutive 
engorgement of the internal organs, those of the brain yielding to the 
sudden internal pressure. 

Venous congestion may be suspected in the four cases in which the 
hemorrhage followed the ingestion of food. In one of these the stomach 
and intestines were found, on post-mortem , distended by raw turnips ; and 
in a second the patient is described as having eaten an enormous dinner 
the day before; while, in the two others, the attack came on just after 
partaking a large meal. In Richardson’s patient the connection between 
encephalic venous engorgement and the ventricular hemorrhage can more 
easily be understood. 

Whether or no the blood-changes of Bright’s diseases bear any definite 
relation to primary intra-ventricular hemorrhage, I find myself unable 
satisfactorily to determine, as in only one instance, a case of extensive 
kidney degeneration, can it be supposed to have existed. In all but a 
few cases the condition of the kidneys in the post-mortem description is 
ignored, and hence my cases are useless in the decision of this question. 

Arguing from the fact that certain blood-diseases, such as leucocytlnemia, 
idiopathic anaemia, purpura haemorrhagica, scorbutus, the hemorrhagic dia- 
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thesis, pytemia, typhoid fever, and icterus, have been known to give rise to 
hemorrhage into the brain-substance or meninges, the supposition would he 
that a similar relation held between them and primary ventricular hemor¬ 
rhage. Such a presumption is, at least, verified and rendered a certainty 
in the case of several of these blood-diseases, i.c., leucocytbajmia, scurvy, 
and purpura ; cases having already been reported where the two conditions 
coexisted, the hemorrhage undoubtedly being dependent upon the pre¬ 
vious blood affection. 

Morbid Anatomy _The amount, of blood extravasated, the situation in 

which it is found, and the condition in which it exists, vary greatly in 
the different cases of primary intra-ventricular hemorrhage. As many of 
the points coming under the head of pathological appearances have already 
been dilated upon in a previous part of this paper, their extended discus¬ 
sion need not detain us here. 

We have seen that in some instances of acute hydrocephalus we find the 
ventricular effusion which occurs in this disease blood-stained to a varying 
degree, never to a point distinctly hemorrhagic. However, such are rather 
to be considered the exception than the rule. Thus Hugnenin ( Ziems- 
sen’s Cyclopaedia , vol. xii. p. 409) states that “ sometimes the fluid (in 
meningitis tuberculosa) is slightly tinged with blood, and the source of 
the bleeding will be found in the plexus choroidei.” Meigs and Pepper 
characterize this form of effusion, the sero-sanguinolent, ns rare in tuber¬ 
cular meningitis, as does also Hammond. True, such cases can hardly be 
considered as having attained the dignity or degree of a veritable ventri¬ 
cular hemorrhage; they should rather be deemed instances merely of bloody 
admixture, the inflammatory trouble having been unusually intense, the 
escape of blood-corpuscles through the vascular walls probably having 
occurred without actual solution of continuity, that is per diapedesis. 
Similar conditions have been observed in other cases of serous inflamma¬ 
tion, as in pleuritis, peritonitis, pericarditis, etc., and in fact cases have 
been reported where actual hemorrhages have supervened dependent upon 
the inflammatory state directly, and we have seen, as in the case of Goelis, 
that the same holds true of ventricular hemorrhage. We may here mention 
the fact that Gendrin speaks of simple cerebral hypermmia as related to 
ventricular hemorrhage, affirming that in such cases an augmentation in 
the cephalo-rachidian fluid occurs to so great a degree that the lateral 
ventricles become filled with a serum stained by an admixture with a 
small quantity of blood, and that in some instances this admixture may 
become so excessive that actual clots may be found in the serum. Such 
cases he considers actual instances of ventricular hemorrhage. The blood 
may remain confined to the ventricle into which it is originally extrava¬ 
sated, which it may in part or completely fill; or, by direct continuity of 
cavity, it may extend into several or all the other ventricles. It is here 
to be remembered that, although during life the blood may have remained 
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localized to one or several ventricles, it may become diffused after death 
throughout the entire ventricular space, and may even escape externally. 
Hence the difficulty with which we meet in attempting to determine the 
exact seat and extent of the original extravasation. This applies more 
particularly to those cases where the blood is found in a fluid state. 

If the blood be rapidly and copiously poured out it will cause rupture 
of the septum lucidum, and thus make its way into the other ventricles 
by a forced passage ; but when more slowly effused it usually follows the 
course of the normally existing channels. When confined to a single 
ventricular space, it generally only partially fills that cavity, the hemor¬ 
rhage, as might be expected, being in such cases slight. It is in one of 
the lateral ventricles that such a localization of the blood is most apt to 
take place, the third ventricle being rarely so affected, and the fourth still 
less so. Thus, of my 94 cases, 24 were confined to one lateral ventricle, 
2 to the third, and only one to the fourth. When in a lateral ventricle 
alone it may entirely fill its cavity, extending into all the cornua, or it 
may be only found in the body or even in one cornu, usually the descend¬ 
ing, around the choroid plexus. In fact small hemorrhages are quite fre¬ 
quently found in this latter situation in the form of an elongated clot 
curled around its vessels, or more or less firmly attached to this structure. 
When confined to the third or fourth ventricles they fill their cavities 
entirely. Large hemorrhages are, however, the rule. The blood poured 
into one cavity rapidly fills it, distending it sometimes to a very great 
degree, then passing through the various foramina quickly, it rapidly and 
successfully invades the others, in turn filling and distending them. If, 
for instance, the extravasation has primarily occurred into one lateral 
ventricle, it passes through the foramen of Munro into the third, thence 
through the other foramen of Munro into the opposite lateral ventricle. 
This is the most usual course, but frequently the extravasation is far more 
abundant, and in such cases the blood in addition passes down the iter 
into the fourth ventricle, at which it maj' stop, or passing through the 
foramen of Magendie or the two apertura' laterales spreads out over the 
surface of the brain to a greater or less extent. If the hemorrhage 
first take place into the third ventricle, it may spread laterally into the 
two lateral ventricles, or, as frequently happens, passes downwards into 
the fourth, or it may even spread in all directions, filling the entire ven¬ 
tricular space. The most frequent direction taken under these circum¬ 
stances, that is when the hemorrhage originally occurs into the third ven¬ 
tricle, is downwards into the fourth ventricle. When the extravasation 
first appears in the fourth ventricle, it generally passes upwards through 
the iter, but it also sometimes makes its way externally, or even is diffused 
in both directions. 

The degree of diffusion of the blood depends to a great extent upon the 
amount extravasated. If small it remains confined to a single ventricle ; 
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if larger it spreads to one or more of these spaces ; if great it occupies the 
entire ventricular space ; and if excessive it is not only found in all the 
cavities, but also upon the surface of the brain. This, of course, is modi¬ 
fied, by the original seat of the effusion, applying more particularly to that 
of the lateral ventricles, where hemorrhage of this form is by far the most 
frequent. 

To show the relative degree of frequency and the scat of primary ven¬ 
tricle hemorrhage, and also its relations to the secondary form, I have 
arranged the following table. The secondary cases were obtained from 
Durand-Fardel’s work already quoted. 



Secondary. 

Primary. 


Cases. 

Per cent. 

Cases. 

Per cent. 

In nil ventricles .... 

20 

30.30 

32 

34.04 

In both lateral ventricles . 

23 

34.85 

1G 

17.02 

In one lateral ventricle 

1C 

24.24 

24 

25.54 

In third ventricle 

1 

1.52 

9 

2.1 3 

In third and one. lateral 



3 

3.19 

In third and fourth 

1 

1.52 

3 

3.19 

In fourth ventricle. 

4 

G.05 

1 

1.06 

In fourth and one lateral . 

1 

1.52 

1 

1.06 




1 

1.06 




9 

9.58 

In third, fourth, and one lateral . 



2 

2.13 

T otal 

Gfi 

100.00 

94 

100.00 


In 19 of my cases the ventricular extravasation was accompanied by 
meningeal hemorrhage, in only 11 ot which can the latter he said to have 
been directly connected with the former; for in 8 ot these cases the blood 
in the ventricles was found only either in the two lateral ventricles, 4 cases; 
in the two lateral and the third, 3 cases, and in one case in one lateral ven¬ 
tricle only. Of the 11 cases mentioned, in 9 the extravasated blood was 
present in all the ventricles, in one in the third and fourth, aud in one in 
the fourth only. 

The blood may be found in a fluid, semi-coagulated, or completely coagu¬ 
lated state, or several small clots may exist together with fluid blood. 
Ilammond (/or. e//., p. 89) afiirms that " the blood extravasated into the 
ventricles remains liquid a longer time than when effused into any other 
part.” This statement I do not find borne out by facts; for, although 
death is usually rapid, generally within twenty-four hours, yet the blood 
is in the great majority of cases found either firmly or in part clotted. I he 
condition of tin 1 , extravasation does not depend upon the situation, but 
rather upon the amount and degree ot rapidity with which death has en¬ 
sued. Small hemorrhages are. almost always firmly coagulated, large ones 
less frequently so. In those cases where death has been instantaneous or 
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rapid, the blood is, as a rule, in a fluid state; whereas, if death has occurred 
later on, it is either semi-coagulated or forms a dense firm clot. However, 
in the large majority of cases it is completely clotted, and in such, if it has 
been large in amount so as to fill the ventricles, it usually forms a com¬ 
plete cast of these cavities, cornua, foramina, etc.; as, for instance, in 
Dulles’s and Ivey’s and Retzius’s cases already mentioned. Where the 
blood has been poured out into several ventricles and where it is found 
intermixed, that is, in both the fluid and clotted form, this latter is usually 
found diffused throughout the several cavities, but in a few instances the 
clots were found confined to one or two spaces, the fluid blood to the others. 
Here the possibility of several successive and distinct effusions is to be 
borne in mind. The clots may be soft and almost gelatinous, firm and 
hard, or, as in a few cases, almost fibrous. They may be found free in the 
cavities, or may be agglutinated to the ventricular walls. This latter con¬ 
dition is, however, rather the exception. Their shape of course varies 
with the amount of blood poured out and with their seat; the small clots 
being generally elongated and curled around the choroid plexus, the larger 
ones forming more or less complete casts of the cavities, or, when the 
hemorrhage is general, a perfect east of the entire ventricular space. 

The fluid blood may consist of pure blood or of an intermixture of serum 
and blood in varying proportions. It also may remain confined to a single 
ventricle or may spread to all the others. It usually coexists with clots, 
but in a few instances fluid blood alone was found. 

Where one or several of the ventricles have remained free of blood they 
are in the majority of eases filled with serum, either pure or more or 
less blood-tinged, the rule being where hemorrhage has occurred to any 
amount all the ventricles are filled by blood, but if any remain free they 
are almost sure to contain serum, those cases only being excepted where 
the extravasation has been very small in quantity. The ventricular pa- 
rietes may be perfectly normal or intact; tiiey may be blood-stained from 
imbibition of blood pigment ; they may be lacerated or torn ; or may be in 
a state of softening more or less extensive. 

In the large majority of cases absolutely no sign or trace of laceration or 
other abnormal condition of the ventricular walls can be discovered even 
on the closest scrutiny. In 70 of my collected cases such was the fact. 
It is of such that we may most positively speak as undoubtedly primary 
or immediate; yet as we have already seen there is no doubt that lacera¬ 
tion may be secondary to the extravasation. Of the 23 cases where tear¬ 
ing occurred, the laceration in 19 was confined to the walls of the ven¬ 
tricles proper, or to the septum lueidum, not encroaching on the ganglionic 
masses. The seat, extent, etc., of these lacerations have already been 
pointed out. 

Imbibition of blood-colouring matter with or without coexisting soften¬ 
ing of the walls seems to be very rare indeed, at least it is but seldom 
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mentioned in the records of the cases collected. My impression is that it 
is a post-mortem affair depending upon the same conditions ordinarily 
found in autopsies. Still in some few cases it is possible that it occurred 
during life, more especially where it coexists with laceration or soft¬ 
ening. 

When we discover a laceration in the parietes of the ventricles, the 
natural inference would be that it was primary, that is, that it preceded 
the ventricular extravasation; but the absence of a hemorrhagic foyer in 
the brain substance connected with it, a normal condition of the brain 
proper, the coexistence of lacerations at other points in the walls, and 
more especially the inability to discover in the brain substance any vessel 
from which the blood might have come, all point to it as secondary to an 
immediate ventricular hemorrhage. If a ruptured vessel be found in one 
of these cavities, the matter is settled. However, it is no more than fair 
to admit that all these conditions, excepting perhaps the last, may exist 
and yet the extravasation be secondary ; thus the blood may come from 
the rupture of numerous capillaries in the immediate vicinity of the ven¬ 
tricles causing many lacerations and filling up of these spaces. Still such 
an accident must be very rare. Lacerations are, however, rather the ex¬ 
ception, occurring in a small percentage of the cases only, and then in¬ 
volving usually the walls of the lateral ventricles, less frequently those of 
the third, and rarely those of the fourth. In some instances they involve 
the septum lucidum or fornix singly or conjointly. Sometimes the septum 
is simply perforated, sometimes simply torn across, and in a few cases it 
is completely torn away and destroyed. The same is true of the fornix, 
though to a less and more infrequent degree. The explanation of these lace- 
rations I have already given, and therefore need not repeat it here. Usu¬ 
ally they are slight, generally single, sometimes multiple, two or even more 
being found at various points, almost always affecting the walls proper of 
the ventricles, very rarely the ganglionic masses, and then only to a very 
superficial degree. Mostly of slight depth, they sometimes extend to a 
distance of two or three lines. 

Softening of the walls is rare, but when present may be due to pre¬ 
vious disease, or may be dependent upon the hemorrhage directly, which, 
however, is very infrequent. The possibility of post-mortem softening 
must here also be remembered. 

The choroid plexuses may be found pale and annemic, or congested and 
swollen, their condition varying greatly, the former seeming, however, to 
be the rule. The bloodvessels coursing along the walls are generally col¬ 
lapsed, though they also are sometimes dilated and distended with blood. 

The blood being extravasated into the ventricles may disappear by 
absorption completely; its fluid portion may be absorbed, while its solid 
parts remain undergoing calcareous or other changes; it may, perhaps, 
induce chronic internal hydrocephalus; it may give rise to simple serous 
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cysts ; it may cause acute ventricular meningitis ; or it may remain for a 
long time almost unchanged and unacted upon. 

That blood thrown out into the ventricles may be absorbed is hardly 
to be doubted in the light of our present knowledge, but the facility and 
manner of such absorption must, of course, vary somewhat with the 
amount, situation, etc., of the extravasation. According to Wagner 
(Manual of Gen. Path., trans. by Van Duyn and Seguin, N. Y. 1870, 
p. 220) hemorrhages into pre-existing cavities or canals behave in quite 
a simple manner. In hemorrhages into serous cavities the blood is not 
rarely entirely absorbed; thus, as in hamiatothorax and hmmatocele, 
Wilks, Jones and Sieveking, Nothnagel, Huguenin, and others hold the 
same opinion. Effusions of blood into the pleural cavities, into the peri¬ 
cardial sac, or into the tunica vaginalis have, in not a few cases, been com¬ 
pletely absorbed. We have but to mention the experiments of Wintrich 
to prove the possibility of such an occurrence. He found in animals, in 
whom an artificial hiematothorax had been produced, complete absorption 
of the blood in seven or eight days. Huguenin (Ziemssen’s Cyclop., vol. 
xii. p. 4213) affirms that there are a number of cases which show that a 
comparatively large extravasation, in cases of pachymeningtis interna 
htemorrhagica, may be absorbed. 

It has been maintained that the blood in ventricular hemorrhage can¬ 
not be absorbed (Gendrin). Although this is not true, yet it must be 
admitted that blood extravasated into the ventricles is but slowly absorbed, 
and that the rapidity of such absorption varies with the different cavities, 
being most rapid in the lateral, and probably slowest in the third. To 
establish this we must look in part to the secondary form for corroborative 
testimony, as but few cases of the primary form can be deduced in evi¬ 
dence, as death in the large majority of cases rapidly ensues. Roberts 
states ( loc. cit., p. 834) that when venous blood collects in the ventricles, 
referring to the secondary variety, it is not very readily absorbed, and in 
many cases becomes organized. Frequently in post-mortems on cases 
which long before have suffered from cerebral hemorrhage, which undoubt¬ 
edly had ruptured into the ventricles, ochreous patches are found along the 
ventricular parietes, showing distinctly their hemorrhagic origin. Many 
such cases have been reported, more especially by Charcot. Besides, 
cicatrices are not infrequently found on the walls of these spaces, pointing 
positively to previous laceration and extravasation. 

Bright (loc. cit., p. 334) says : “ I am inclined to believe that those 
rounded masses of a yellow colour, which are sometimes detected in the 
posterior portion of the choroid plexus, are the remains of sanguineous 
effusions which have fortunately proceeded to no great extent, and the 
blood has gradually undergone a change analogous to that of the blood 
effused under the pia mater.” Ramskill (loc. cit.., p. 423) remarks: “ In 
connection with the choroid (that intra-ventricular appendix of the pia 
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mater) the adventitious products found have been indurated yellow bodies, 
the remains of former hemorrhagic effusions,” etc. etc. In autopsies it 
not infrequently happens that fibrous or even calcareous bodies are found 
appended to the choroid plexuses, almost always those of the lateral ven¬ 
tricles, and, as we must admit with Bright and Ramskill, the existence of 
such bodies can be explained only on the supposition that they are the 
remains of old clots which have, in great part, undergone absorption. 

As a rule, the dot in primary ventricular hemorrhage is found un¬ 
changed, though in some cases, where death has occurred relatively late, it 
had already begun to undergo changes. Thus, in a case where death took 
place on the fifth day, the clot is described as having begun to assume a 
fibrous appearance ; in another, death supervening on the twelfth day, the 
clot is said to have been firm, and partly organized. Usually, however, 
the blood is found in a simple, unchanged condition, having merely under¬ 
gone coagulation. 

In the few cases in which recovery took place, although death occurred 
long after from other causes, yet, in every instance remains of the old 
extravasation were found, bearing distinct signs of hemorrhagic origin. 
The most striking of these cases is that by Bossu :— 

Cash 27. A road labourer, aged 24, generally healthy, but frequently suffering 
from colds, while sweating profusely, a year ago. lay down on the damp ground. 
On rising, he complained of extreme lassitude, violent cephalalgia, vertigo, buz¬ 
zing in the cars, and a pain over the infra-orbital region, which had not disap¬ 
peared up to the time of his coming under observation. To this was added a 
facial neuralgia, accompanied by involuntary contractions of the facial muscles of 
the right side, especially the elevators of the lower jaw, phenomena which 
became more marked and more aggravated up to the 9th of April, 1855, when 
he entered the HOtel Diet! de Lyon. 

His symptoms were principally located on the right side of the face, and were 
as follows: intense infra-orbital pain, buzzing in the ears, amblyopia, diplopia, 
strabismus convergens, dilatation of the pupils, especially the right, expression¬ 
less face, from time to time painful contractions of the muscles of the right half 
of the face, and twisting of the mouth to this side, embarrassed speech, intel¬ 
ligence and memory apparently intact, decubitus dorsal, general immobility; 
fixity of look, normal temperature; pulse full, regular, not frequent. There 
had been some vomiting before entering the hospital. Death occurred a month 
later. The patient, little by little, fell into stupor and coma, without any new 
symptoms referable to the extremities being noticed. From time to time he pre¬ 
sented symptoms indicating congestion of the brain. The skin of the cheeks 
and forehead became almost completely anmsthetic, especially on the right side. 
Calomel, vesieatories, aconite, and bloodletting were the principal measures re¬ 
sorted to, but without benefit. 

Autopsy .—Marked redness of the arachnoid and pi a mater; infiltration of much 
reddish serum beneath the meninges on the convexity of the brain. The brain 
substance rich in blood and firm; membranes at the base opaque, thickened, and 
covered by a yellowish gelatiniform substance, which also inclosed the commis¬ 
sures of the optic nerves. The lateral ventricles were about three times larger 
than normal, and were filled with yellowish serum ; the fifth ventricle was also 
dilated, and at the same time filled with serum. The middle (third) ventricle 
was occupied bv a gelatiniform, yellowish, firm mass of the size of si walnut, 
pressing apart the corpora striata and the thalami, and protruding forward between 
the corpora mamillaria ; and on section showing a red layer, then a blackish layer, 
presenting, in fact, all the appearances of an old blood clot. The walls of the 
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third ventricle showed no trace of a laceration. (Bossu, Gaz. Hebilom., tome ii. 
1855; and Cnnslntt’s Jahrb., Bd. Ill. 185C, s. 26; from Journ. de jl led. de 
Lyon , 31 Aofit, 1855.) 

It is a well-known fact that following meningeal hemorrhage cysts may 
form, and such being the case, remembering the analogy existing between 
the arachnoid space and the ventricular cavity, why should not the same 
take place in these latter spaces? Positive facts are wanting, but we know 
that in not a few cases small cysts are found projecting into the ventricles, 
which undoubtedly owe their origin to a previous hemorrhage, butwhether 
primarily or secondarily ventricular it is difficult to decide. However, 
they tend to prove the probability of such an occurrence taking place. The 
cysts found so often attached to the choroid plexuses are of a different 
origin, and are in no way related directly to ventricular hemorrhage. Acute 
inflammation of the lining membrane has certainly in one, and probably 
in several others, followed the extravasation, and in the few cases in which 
recovery has taken place, it has been found thickened and vascularized 
to a marked degree, indicating undoubtedly a chronic inflammatory pro¬ 
cess. In Bossu’s case, a chronic basilar meningitis had occurred, proba¬ 
bly by direct continuity of tissue. The following is a well-marked case 
of acute ventricular inflammation secondary to hemorrhage:— 

Case 28. A female, aged 65. On Am;. 10th, while seated, suddenly seized 
with vertigo and fell. Incoherence, movements of head painful; mouth deviated ; 
tongue dry; pulse irregular and intermittent ; constipation ; urine passed involun¬ 
tarily. 1 all) . An apoplectic attack with coma and stertor. On the following 
days delirium, mumbling, no paralysis, intelligence preserved, head turned to 
the left, crying when attempts were made to replace it. Death on the 22d. 

Bones of cranium thin and fragile, l’ia mater much injected. Brain some¬ 
what soft, but, without laceration. Tn the lateral ventricles about two ounces of 
coagulated blood. Septum hicidum torn through. Ventricular walls covered by 
a grayish substance, dense enough to permit it to be raised in shreds, and studded 
with vascular ramifications, very apparent and gorged with blood. A small clot 
in the third ventricle. Pia mater red, and injected over the cerebellum. The 
right vertebral artery, at the point of union with the left, presents a bonv tumour 
of the size of a hazel-nut, which occludes its lumen. The various arteries at the 
base are calcareous. ((fintrae, loc. cit., from Raikem, llgpertoire d’Anatornie 
<le Brechet., tome i. 1826, p. 123.) 

That dropsical effusions within the sac of the arachnoid sometimes fol¬ 
low or owe their origin to former hemorrhages into that cavity has long 
been recognized, and is admitted by such authorities as Legendre and 
Ramskill. It was long ago claimed by Rilliet and Barthez that the same 
was true of chronic ventricular hydrocephalus. They pointed out the fact 
that ventricular hemorrhage might result finally in a simple serous accu¬ 
mulation in these spaces, and even quoted a case in support of this. I 
have been unable myself to find such a case, but remembering the resem¬ 
blance between those two great serous sacs, the arachnoid and ventricles, 
in other respects, I can see no reason why sueli should not be true of the 
ventricles. 

It will, from the foregoing, be seen that the possible changes within the 
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ventricles following an effusion of blood, differ in no essential respect from 
those occurring within the brain substance or upon the surface. The 
blood may remain almost unchanged, may be partially or completely ab¬ 
sorbed, may terminate in cystic formation, or any other of the changes 
known to take place in either meningeal or cerebral hemorrhage proper. 

In a certain number of cases multiple effusions exist, that is, with the 
ventricular extravasation we find sometimes one, sometimes several other 
points of effusion in the brain substance, as in cases by Jackson and Aber¬ 
crombie, and in my own patient. In a case by Dr. Cheyne there were 
three distinct clots, one in the substance of each corpus striatum, and one 
in the third and fourth ventricles. In my own case, in addition to the 
ventricular effusion, a clot the size of a large pea was found in the centre 
of the pons, surrounded on all sides by normal brain substance, and having 
absolutely no connection with the blood in the ventricles. In some cases, 
numerous spots of punctate extravasation scattered throughout the brain 
have occurred. The possibility of the coexistence of meningeal and ven¬ 
tricular hemorrhage has already been referred to, and probably actually 
did occur in eight cases. 

The changes observed in the meninges are various and inconstant. In 
a number of cases the dura mater was found more or less firmly adherent 
to the bones. The sinuses were usually filled and distended with blood, 
generally fluid but sometimes clotted, rarely were they collapsed and 
empty. The arachnoid was not thickened or opaque, except perhaps in a 
few cases where death occurred later on. Sometimes flakes of lymph-like 
deposit were found, probably indicating a meningitis, such cases being 
among those where the fatal termination was delayed. Serous effusion, 
either simple or blood-stained, is common, while the existence of blood over 
the meninges, usually due to escape from the ventricles, lias already been 
repeatedly referred to. The most common condition existing in the me¬ 
ninges is congestion more or less intense, usually general, that is, affecting 
the entire surface of the brain ; but in a few instances it is confined to one 
part or one side of the brain, thus taking place in those instances where 
the hemorrhage is small. In quite a number of cases the membranes are 
absolutely and perfectly normal. As regards the brain itself, this, with 
the exception of the occasional laceration and the morbid appearances 
depending upon the pre-existing morbid conditions, presents but few note¬ 
worthy changes. When such do occur they consist in a simple congestion, 
the puncta vasculosa being increased in number, and standing out boldly. 
Sometimes the brain is ansemic and (edematous, but this seems to be rare. 
Occasionally, though very infrequently, one side of the brain will be found 
congested, the other anmmic; this latter affecting the side on which the 
hemorrhage has occurred, for this condition when present occurs only 
where the extravasation lias remained unilateral. Flattening of the con¬ 
volutions sometimes exists. In quite a number of cases the brain sub- 
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stance will be found in a perfectly normal and absolutely unchanged 
state. 

The associated morbid changes in the various organs and viscera of the 
body are exactly similar to those taking place in the ordinary form of 
cerebral hemorrhage. We find them the seat of various organic changes, 
and even affected by ecchymoses or hemorrhages, more especially the lungs; 
—conditions, since the resemblance is in every respect perfect, which need 
no recapitulation here. 

Diagnosis —Usually, without the previous existence of premonitory 
symptoms, while at rest or moving about, generally suddenly, but some¬ 
times with more or less degrees of slowness, the attack shows itself. It 
may be ushered in by symptoms of apparently slight import, or they 
may be so violent and overwhelming as to terminate rapidly or perhaps 
almost instantaneously in death. The mildness or violence of the onset, 
however, is in no way related, as a rule, to the subsequent course of the 
disease. Vague symptoms may be followed by death in a few minutes, as, 
for instance, in a case recorded by Bright; whereas the most violent onset 
may only terminate fatally after several days, as occurred, for example, in 
Abercrombie’s case. The attack may open with convulsion, or this may be 
delayed for some hours, convulsion at some time being the rule, soon to be 
followed by partial or complete coma, paralysis, usually of one-half of the 
body, contracture, either in the form of trismus or affecting one or all the 
extremities, suffused eyes, dilated or contracted pupils, congested or pale 
face, stertorous respiration, slow, full, regular pulse, vomiting,—in fact, 
that collection of symptoms recognized as indicative of the apoplectic condi¬ 
tion. Death usually soon follows, or slight improvement may take place, 
only to be again followed by recurrence of the symptoms will) greater 
violence and speedy death. Where life is prolonged for some days, the 
actual signs of the attack may give place to those of brain inflammation, 
delirium, restlessness, drowsiness, gradually passing into stupor and coma, 
febrile movement., constipation, etc. Death, however, is not the invariable 
rule, and in the few cases of recovery, the paralytic symptoms, if such 
have existed, are more or less permanent, corresponding in this respect 
with the ordinary form of encephalic hemorrhage. There is no single 
symptom which can he considered as pathognomonic of primary intra-ven- 
trieular hemorrhage. In the present state of our knowledge of the sub¬ 
ject, a positive diagnosis in many cases is, of course, impossible. But 
given a patient with sudden complete coma, partial or complete paralysis, or 
even without any paralysis at all, contracture and convulsion, with rapidly 
following death, in fact that collection of symptoms which we have come 
to recognize under the term “ apoplexie foudroyante,” the probabilities are 
that we are dealing with a primary intra-ventricular extravasation. Yet. 
such a diagnosis is in the highest degree problematic, though, I think, 
still justifiable, since there is only one condition whose symptoms closely 
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approximate those of this complaint, meningeal hemorrhage. Neverthe¬ 
less, there are several other lesions which give rise to very similar symp¬ 
toms ; secondary ventricular extravasation, cerebral hemorrhage, and, 
perhaps, rupture of an abscess in the ventricles. 

Secondary ventricular hemorrhage is most common in the adult, while 
the primary form, as we have seen, mostly attacks the young and the old. 
The one is preceded by symptoms referable to a hemorrhage into the brain 
substance, and a distinct interval can be observed between the symptoms 
of the brain extravasation and those dependent upon the rupture of the 
hlood into the ventricles, an accident indicated by convulsions, powerless¬ 
ness, and rapid coma. No such sequence of symptoms is observed in the 
primary form. Contracture, which by many is considered characteristic 
of the secondary variety, is certainly not so of the primary. It is rather 
by a collection and grouping of symptoms than by a single symptom that 
we shall be enabled to arrive at a conclusion. Even when contracture is 
present, too much reliance must not be placed on it, since it occurs not 
infrequently in other forms of intra-cranial disease, especially’ in the me¬ 
ningeal. Durand-Fardel mentions four eases of extravasation into the 
brain without rupture into the ventricles in which it was present. Jae- 
eoud and ITallopeau speak of it as occurring with hemorrhage into the 
pons, l’opham (Dublin Quarterly Jonni. of J\ted. Sc., Aug. 18(i2) re¬ 
lates a case of abscess of the corpus rhomboideum of the cerebellum in 
which muscular rigidity of both lower extremities existed, and quotes 
another case from Dr. Bright, where there was disease of the rhomboid 
body. Still, such instances tire rare, and according to Durand-Fardel 
contracture is indicative of escape of blood into the ventricles from a 
foyer in the brain substance. Therefore, where this symptom ensues, if 
it has been preceded by symptoms of cerebral hemorrhage, we may exclude 
a primary ventricular extravasation, and diagnose one of the secondary 
form. 

We may tabulate the principal distinctive points in the differentiation 
of primary ventricular hemorrhage and the ordinary cerebral form, as 
follows:— 

Venthicui.ah Hem on mi ao k. | Ckuehuai. IIemoiiuiiaoi:. 

Common in the very young and the Most frequent during middle life, 
old. 

Onset very rapid and violent. Onset slower and less violent. 

Coma usually most profound from the t Coma generally not so profound, 
very beginning. 

Convulsions common. Convulsions rare. 

Contracture frequently present. Contracture seldom observed. 

Paralysis frequently absent, some- Paralysis the rule, generally liemi- 
times general. plegic. 

Transient improvement or remission i Transient improvement far less fre- 
of symptoms not uncommon. ’j quent. 

Seldom ends in recovery. Often ends in recovery. 

Death rapid, frequently within a few When fatal, life is usually prolonged 
hours. j for several days. 
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As between meningeal and primary ventricular hemorrhage we have 
the following points of differentiation. Still it will be found a very diffi¬ 
cult matter to discriminate between these two conditions, which approach 
each other in so many respects, especially as regards etiology and symp¬ 
tomatology, yet these few points may nevertheless be deduced in this 
direction :— 


Ventricular Hemorrhage. 

Such history absent. 

Premonitory symptoms not uncom¬ 
mon. 

Pain in the head not frequent. 

Paralysis when present, as a rule not' 
general, usually hemiplegic. 

Deviation of mouth and tongue more 
common. 

Contracture very common. 

Convulsions, although frequently pre¬ 
sent, not so common. 

Vomiting not so common. 

Ko such symptoms. 

Death rapid. 


I Meningeal Hemorrhage. 

When occurring in the new-born, a 
' history of a difficult labour ; in the adult, 

| a history of an injury. 

Such symptoms usually absent. 

Pain in the head frequent (Ramskill). 

Paralysis commonly general, hemi¬ 
plegia exceptional (Xotluiagcl). 

Deviation of mouth and tongue of 
rare occurrence (Ramskill). 

Contracture, though frequent, less 
common. 

Convulsions the rule. 

Vomiting very common. 

Symptoms of secondary meningitis 
with high fever, about the third or 
i fourth day. 

Life is prolonged for several days, as 
a rule. 


A careful examination of the histories of twenty-four cases in which 
rupture of a cerebral abscess had occurred into the ventricles has con¬ 
vinced me that uo great difficulty need be encountered in differentiating 
between such an accident and ventricular hemorrhage properly so called. 
One of our best guides is tiie etiology of the former, since in the majority 
of cases we will obtain a history of tin injury received, or the patient lias 
suffered from chronic otitis media, or is the victim of pyaimia, conditions 
found but seldom to obtain in ventricular hemorrhage. Besides, the his¬ 
tory preceding the attack points in most of the cases to the previous exist¬ 
ence of suppuration within the cranial cavity. Headache, usually localized, 
generally existing for a considerable period of time, is a very prominent 
symptom of abscess, and not of ventricular hemorrhage; while convul¬ 
sions, though frequent in the former, are not so common as in the latter. 
Contracture is rarely observed. Delirium is very common, in fact, it 
seems to be one of the characteristic symptoms following rupture of an 
abscess into the ventricles, probably depending upon a secondary inflam¬ 
mation of the ventricular parietes. Another important sign, wherein a 
marked difference can be observed between these two conditions, is the 
course of the temperature: that of ventricular hemorrhage, resembling 
that consecutive to hemorrhage into the brain substance; wdiile that of 
ruptured abscess is closely allied to that indicative of purulent formations 
anywhere. This I consider a very trustworthy and reliable differential 
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point. In ruptured cerebral abscess, death is never so sudden as in ven¬ 
tricular hemorrhage, being almost always delayed for several days. 

Taken as a whole, the symptoms produced by the rupture of an abscess 
into the ventricles seem to resemble more closely those of an ordinary 
cerebral hemorrhage than of a ventricular extravasation. 

Prognosis —Most authors agree in tiie statement that extravasation of 
blood into the ventricles is uniformly and rapidly fatal. 

Primary ventricular hemorrhage is almost always fatal. I use the 
terms “ almost always” advisedly, notwithstanding the assertion of Fovillc 
that, extravasation of blood into the ventricles is always fatal; since in 
several of my collected cases life lias been prolonged indefinitely, and in 
some other cases actual cure must have occurred. The degree of danger 
and the rapidity with which death ensues vary with the amount, seat, and 
rapidity of the extravasation. 

The danger to life is greatest in cases where the hemorrhage is into the 
fourth ventricle primarily, such attacks proving fatal in a few minutes. 
This is not surprising when we remember the important relations of this 
space to the vital centres in the. medulla. As far as I am able to deter¬ 
mine, recovery has never followed extravasation into this ventricle. 
Hemorrhage into the third ventricle is next in degree of fatality. Here 
death is usually delayed, though following with unusual rapidity when 
compared with cerebral hemorrhage. Still when compared with that into 
the fourth ventricle, it may be said to be relatively slow. Recovery may 
and lias taken place, as in Rossu’s case, death occurring a year after from 
an extensive basilar meningitis, chronic in character, dependent upon the 
previous hemorrhage. The least dangerous form is that taking place into 
the lateral ventricles. Death, as a rule, follows only after several hours, 
and not infrequently may be delayed several days. Recovery is relatively 
frequent, its shown by the numerous recorded cases of fibrous or calcareous 
masses, the remains of old clots found about the choroid plexuses of these 
spaces, as also by the two of my collected cases where actual and un¬ 
doubted hemorrhagic remains were found. In such cases the extravasa¬ 
tion Ims doubtless been small. 

Large hemorrhages are generally rapidly fatal, small ones slowly. Thus 
when general, involving all the ventricles, death quickly ensues ; whereas 
in those eases where it hits remained confined to one ventricle, especially 
ii this be one of the lateral, it is somewhat delayed. This rule does not 
apply to the fourth ventricle, but even here it would seem that a small 
extravasation may cause death only slowly. 

According to Trousseau, apoplexy, in the true meaning of the term, is 
rare in cerebral hemorrhage; but the contrary seems to hold in intra¬ 
ventricular extravasation ; for in at least eight of my collected cases 
death was almost instantaneous. “ Death by intra-cranial hemorrhage is 
never so exceedingly rapid as it often is from these sources.” With this 
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last statement I am forced to differ as regards the ventricular form of 
cerebral hemorrhage, since the fact stands that instantaneous death lias 
been induced by it in not a few cases. As before remarked, death is 
generally rapid, relatively far more so than in simple cerebral apoplexy, 
and often it is immediate. 

In my 94 eases the time of death is noted in 70. Of these 65.7 per 
cent, died within twenty-four hours, and of them all but three are reported 
to have expired in less than twelve hours, thus showing the great rapidity 
with which this disease proves fatal. Rapid death may, therefore, be 
said to be the rule, delayed death the exception. The cases of instanta¬ 
neous or rapid death are those in which the blood has originally been 
poured out into the fourth ventricle, or has succeeded in reaching it from 
the other ventricles, usually in cases where the hemorrhage has been 
excessive. Though this is the rule, there are a few exceptions in which 
the blood has remained confined to one or both lateral ventricles, yet 
death rapidly ensued. In those which are less suddenly fatal, the hemor¬ 
rhage has usually been less abundant or less widely diffused. When 
death has occurred after the tilth or sixth day it has generally been due 
to some secondary cause, usually a surface or ventricular meningitis, or 
perhaps to a recurring hemorrhage, just as in cases of meningeal hemor¬ 
rhage. 

In the three cases in which recovery took place the extravasation oc¬ 
curred into one ventricle only; in two into one lateral ventricle, and in 
the third case into the middle ventricle only. 


ARTICLE IX. 

Quantitative Determination of Urea iiv Alkaline Hypochlorites 
and IIypoiikomitks. By Tiiko. G. Wokmley, M.D., Professor of Che¬ 
mistry in the University of Pennsylvania. 

The determination of the amount of urea present in the urine by the 
volume of nitrogen evolved under its decomposition by sodium hypochlo¬ 
rite, was first proposed by Davy ( Pliilosoph. Mar;., 1854, p. 385). Ac¬ 
cording to his observations, the quantity of nitrogen evolved corresponded 
very closely to the calculated amount present in tin', urea. But according 
to the observations of M. Leconte ( Ghent. Gaz., 1858, 135), with a differ¬ 
ent form of apparatus, under the action of this reagent only about 92 per 
cent, of the nitrogen is evolved. 

Messrs. Russell and West proposed to substitute for the hypochlorite an 
alkaline solution of sodium hypobromite, and advised a special form of 
apparatus for the application of the test ( .four. Ghent. Soc., Aug. 1874, 
and Am. Jour. Med. Sci., April 1875, p. 531). These observers however 
obtained only about 94 per cent, of the total nitrogen. 



